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In the volume of the Kecord which begins with the present number 
a chan go in the. arrangement of the material lias been inaugurated, by 
which the abstracts of the publications of tin 1 American stations are 
grouped by topics instead of by stations, as formerly. It is believed 
that the advantages of the topical arrangement will be readily appar- 
ent. It will bring together accounts of investigations on allied sub- 
jects, so that they may be more conveniently consulted and compared, 
and it will make it, possible to give prominence to the more important 
matters. The carrying out of this plan will in many eases necessitate 
the assignment of different portions of the same publication to different 
places in the Kecord, but in every case the table of contents will con- 
tain references to all the abstracts of the several publications reviewed 
in a single number. As heretofore, all station publications received 
atthisOllice will be abstracted, so that the record of station work will 
be uoue the less complete. It will be readily seen that the complex 
nature of many of the subjects treated in station publications makes 
their classification largely a matter of individual judgment. Perfect 
consistency in the assignment of articles to the several subjects can 
hardly be expected, but every effort will be made in this direction. 

To make the contents of the Kecord more readily available to those 
who lack the time for reading detailed abstracts, brief synopses will be 
prefixed to the longer 1 abstracts wherever the subject matter makes this 
feasible. The synopsis will give the nature and extent of the experi- 
ment and the results obtained, leaving all details to the full abstract. 
It is hoped that the authors of station publications will generally adopt 
the plau of attaching brief summaries to the accounts of their investi- 
gations. A succinct statement of the points which the author wishes 
to make is often the best guide to the interpretation of his detailed 
statements. 

3080 — No. 1 - 1 
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As the work of this Office has developed and the editorial staff has 
been increased a division of duty has been made iu accordance with 
the taste and acquirements of the several members of the force. As far 
as practicable opportunities have been given for work in special lines. It 
now seems desirable to indicate in the Kecord the departments of work 
which are especially assigned to individuals and for which they are 
responsible. It will be understood that no attempt has been made to 
show exactly the share of each worker in the preparation of the Kecord, 
but rather to point out the subjects to which individuals are giving 
their most careful attention. 

It is of course impracticable to give credit for the large amount of 
labor expended in editorial oversight and painstaking elaboration of 
details. It is hoped that it will be possible in the future to make a still 
further division of out* work according to special subjects, and that 
each worker will have opportunity to traverse the literature of his 
chosen field. 


On page 6 is a translation of a communication from the pen of Prof. 
Julius Kilim, director of the Agricultural institute of the University of 
Halle, Germany, on feeding standards for domestic animals. Coming 
from a recognized authority upon this subject, the article is intrinsically 
one of decided interest. It is made still more valuable by the facts that 
it presents a side of the subject which is loo often overlooked by our 
experiment stations and agiicultural writers, and that the reasons for 
the views urged are so clearly stated and are so well attested by the 
teachings of chemistry and physiology, the results of feeding experi- 
ments, and the experience of practical men. 

It is now about seventeen years since the first detailed explanation 
of the German doctrine of feeding standards and rations for domestic 
animals, which had already become current in that country, was printed 
in the English language. The ideas were kindly received on tliis side 
of the Atlantic and were rapidly promulgated. The feeding standards 
of Wolff* came to be very commonly quoted. Gradually analyses 
of American feeding stuffs accumulated, and as experiment stations 
were introduced and gave more or less attention to experiments in feed- 
ing, tests were made of the digestibility of our feeding stuffs. To- 
day we are making use of our own analyses and of the coefficients 
of digestibility as learned by both our own and European experiments. 
To apply them we are using almost exclusively the feeding standards 
of Wolff. 

Of the great good that lias come from this there can be no possible 
question, but it is a misfortune that the feeding standards should 
be followed so blindly as they are by many writers, teachers, and 
experimenters in the United States. Indeed the figures for average 
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composition of feeding stuffs and standards for daily rations are often 
used in such a way as to make the science of cattle feeding little more 
than a branch of applied mathematics. 

Prof. Kuhn calls attention to several difficulties in the way of pre- 
scribing definite feeding standards for different classes of animals which 
are fed for different purposes* They have to do with the animals, the 
feeding stuffs, and the commercial value of the feeding stuffs and 
the products. 

In the first place different animals of the same class differ greatly in 
their capacity for utilizing food, and even the same animal may require 
different rations under different conditions. Thus different breeds of 
milch cows and different cows of the same breed may vary widely with 
respect to the amounts of food which they can most advantageously 
utilize. The amount appropriate for 1,000 pounds live weight may be 
much greater with a small cow than with a large one. It varies with 
the bodily condition of the animal, whether lean or fat, and with the 
amount of the milk yield. The quantity of food needed depends also 
upon whether, as the milk falls off toward the end of the period of lacta- 
tion, the cow is to be fattened for the butcher or is to be again used for 
breeding and milking. In brief, it is impossible to lay down hard and 
fast rules for quantities of food or quantities of nutrients, or for nutri- 
tive ratios to apply indiscriminately to different animals under differ- 
ent conditions. 

Again, different specimens of any kind of feeding stuff may vary 
widely in chemical composition so that the figures for average compo- 
sition may be very far from the truth in a given case. The coefficients 
of digestibility are likewise variable. And even if the quantities of 
actually digestible, nutrients in any given instance, as determined by 
either natural or artificial digestion, should be taken as the basis of the 
calculation they might be very far from expressing the nutritive value 
of the materials as they are actually utilized by the animal, because of 
the defects in our present methods of analysis and of classification of 
the nutrients. 

Finally, economical feeding is not simply a matter of fitting the 
nutrients of the food to the physiological demands, but of adjusting the 
kinds and quantities of feeding stuffs to their cost and to the amount 
and market value of the product. 

Prof. Kiihn’s conclusion is that to calculate rations upon a basis of 
the feeding standards and the average composition of the feeding stuffs, 
is irrational and may be very unprofitable. He would, however, by no 
means give up either standards or tables of composition. As regards 
the quantities of nutrients to be fed, he would take into consideration 
the individual needs of each animal and make the quantities of total 
food and of the several nutrients such as will best fit the special demands 
of the animal for sustenance and production. In calculating the 
amounts of feeding stuffs to be used he would not simply use the 
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average figures, but would consider the ranges of variation and the 
composition of the particular materials to be fed. The ideal method 
would be to analyze the feeding studs in each case, if this were practi- 
cable, but it usually is not. But along with the chemistry and physiol- 
ogy of the subject, the skill of the experienced practical feeder is abso- 
lutely essential. For the, method of u individual feeding” which Prof. 
Kuhn recommends he gives suggestions of no little interest. 

One matter which Prof. Kuhn rightly insists upon is the distinction 
between the digestible protein, i. e ., total digestible nitrogenous sub- 
stances, and the digestible actual albuminoids. He also urges with 
justice that the ether extract of the coarse fodders has a much lower 
feeding value than that of the concentrated fodders like oil cukes and 
meals, which consist mostly of the true fats, lie insists with like good 
reason that what we call lion-nitrogenous extract represents a great 
variety of materials of unknown or doubtful value. 

Chemists clearly apprehend the difficulty with their analyses as 
measures of the nutritive value of feeding stuffs, but the experimenters 
and writers Lave not always appreciated the full import of the differ- 
ences in individuality of animals, nor has the importance of taking into 
account the condition of the individual animal been generally realized. 
We have learned that there is very little use in preparing formulas for 
fertilizers for a given plant to be used on different soils. The reason is 
that soils vary so widely in chemical and physical characters. We are 
gradually coming to understand that the differences between individual 
animals of the same kind if not as large as those between different 
soils, are nevertheless much greater than we formerly supposed. This 
is a fact which must be taken into account both in our experimenting 
and in our practical feeding. 

One point which Prof. Kuhn dwells upon is of especial interest. It 
is that in the feeding of milch cows the rations should be fitted to the 
production expected. Instead of a standard giving cert ain amounts of 
nutrients per thousand pounds of live weight he proposes to use a basal 
ration, which will be a little more than a maintenance ration, and to 
add to this quantities of nutrients proportionate to the wants of each 
animal and the production expected. 

Feeding standards and tables of composition and digestibility are 
invaluable helps to economical feeding. There is every reason to believe 
that they will be made more and more useful as experimental inquiry 
brings us more and more exact information. But they are only helps. 
They are to be regarded as indications rather than rules. They can 
not take the place of the skill of the experienced practical feeder. In 
his treatise on cattle feeding, to which Prof. Kuhn refers and which 
ought to be better known than it is on this side of the Atlantic, the 
principle is expressed in the German adage, which is taken as the motto 
of the book: u Dm Augt den Herrn mtistet sein Vieh v (the eye of the 
master fattens his stock). 
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There is another important matter in this connection which is occa- 
sionally referred to in print and is often thought of by chemists and 
experimenters, but has not yet been fully explained. It is the effect of 
considerable quantities of un digestible material in the food upon the 
nutritive value of the material which is actually digested. Some late 
experiments by Prof. Zuntz in Berlin throw light upon this as they 
make it appear probable that not inconsiderable quantities of the 
potential energy of the digested food are used in providing for the work 
of digestion and the transfer of the undigested material through the 
alimentary canal. In other words, when a coarse fodder, like hay 
or straw, yields a given quantity of actually digestible nutrients to 
the. alimentary apparatus it is not really as valuable for feeding as a 
concentrated food which would yield the same quantity of digestible 
nutrients, because so much of the energy is required for the diges- 
tion and for the care of the undigested material.* 

This has a direct bearing upon the question of the comparative values 
of the nutrients of different feeding stuffs. The digestible nutrients ot 
such coarse feeding stuffs as hay and straw may have less nutritive 
effect than the same quantities of the digestible nutrients in a concen- 
trated food like meal, for several reasons. The protein of the coarse 
fodder may contain a larger proportion of non-albuminoid nitrogen; 
the ether extract may have less of the true fats; the nou-nitrogenous 
extractives maybe of inferior value; and more of the energy of the 
assimilated material may be consumed in providing for digestion and 
for the transport of material through the alimentary canal. 

Another complex and as yet but partly explained phase of the same 
general question is the digestion of cellulose and the fermentation of 
that and other carbohydrates by different animals. It seems that this 
has an important bearing upon the nutritive values of protein and fats 
as well as carbohydrates, though the experimental data at hand do not 
suffice for exact explanations or measurements of the nutritive effects, t 
Of course the value of the coarse foods for their mechanical action is 
often an important matter, but that is a separate phase of the subject. 

* Stit- l’fliijO'r's An'li. ■>(■(». Physiol., 49 (1891) 41 'J. 

t See Zuutz., loe. cit., p. 477. 



FEEDING STANDARDS FOR DOMESTIC ANIMALS. 

Pkof. Julius KUhn. 

When in the year 1859 Grouven, in his Lectures on Agricultural 
Chemistry, proposed the first feeding standards, in opposition to the 
theory of hay equivalents which at that time was prevalent, he inau- 
gurated a most significant advance in the theory of animal nutrition. 
Although the compounding of rations for animals with reference to the 
actual amounts of the different nutrients they contain, had been previ- 
ously suggested by Iiaubner and had been successfully carried into 
practice with good results in the feeding of mileli cows by a practical 
fanner, Hen* von Lingenthal of Gross-Gmehlen in the Province of 
Saxony, Prussia, the credit of having recognized the importance of the 
principle and of having broadened and deepened it and brought it into 
general recognition, belongs to Grouven. All later progress rests on 
this basis. 

In the calculation of the feeding standards proposed by him, Grouven 
took for his basis the total quantities of protein, fat, and carbohydrates 
in feeding stuffs, as indicated by analysis. Later the investigations 
of Henneberg and Stohman in Weende, showed that these nutrients as 
determined by analysis, were not digested in the smite proportions from 
different feeding stuffs. For instance, in a series of experiments only 
00 per cent of the total nitrogenous constituents found by analysis in 
meadow hay, 51 per cent of those in clover hay, and as small a proportion 
as 26 per cent of those in wheat straw, was digested. A large number of 
experiments made later at different experiment stations confirmed and 
extended the results obtained at Weende. Henneberg proposed to dis- 
tinguish between amounts of the several nutrients found by analysis, 
which he designated as crude, e, </., crude protein, crude fat, etc., and 
the portions which were digestible, and to use only the digestible nutri- 
ents in the calculation of feeding rations. Grouven, however, retained 
in the third edition of his work (1872) the standards which lie previously 
proposed and which refer to (‘.rude nutrients. Wolff, who had given 
up the theory of hay equivalents which he with others had formerly 
followed, constructed new feeding standards based on the amounts of 
digestible nutrients. 

The standards of both Grouven and Wolff have the feature in common, 
that as an aid to the farmer in making up his rations they give abso- 
lute, definite figures for the total quantity of the food and of the separate 
nutrients to be fed. They fix these figures once for all and offer them 
e 
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as a norm for the calculation of rations. Tims for a milch cow per 
1,000 pounds live weight, there are to he fed, according to Grouvon,27 
pounds dry substance, 2.74 pounds crude protein, 0.S4 pound crude fat, 
and 14.34 pounds carbohydrates, with a nutritive ratio of 1:6; and 
according to Wolff', 24 pounds organic substance, 2.5 pounds digestible 
protein, 0.4 pound digestible fat, and 12.5 pounds digestible nitrogen- 
free extract, with a nutritive ratio of 1 : 5.4. 

Precisely this characteristic of the feeding standards of Grouvcn and 
Wolff, namely, the setting up of standards for use in all cases, is, in the 
opinion of the writer, objectionable and misleading to the farmer. Such 
Standards lead him to be! eve that lie has a reliable means for a con- 
venient and simple calculation of the rations for his animals, whereas 
he should be aware that in using them he rests on very uncertain 
ground, and that to use them with success lie must take carefully into 
account, the existing conditions, especially the quality of the feeding 
stuffs at his disposal, and the capacity of his animals both for utilizing 
food and for production. These factors should be carefully studied 
and decided for each individual case. How important this is will appear 
from the considerations that follow. 

In the first place Wolff' is hardly correct in basing the quantity of 
food on the total organic substance instead of on the dry substance . 
The mineral matter besides affecting the quality of the fodder, also 
contains certain ingredients indispensable to the animal organism, 
such as phosphoric acid, lime, iron, etc., and are not without effect on 
the digestion. For instance, the epidermal cells of coarse fodder, which 
are rich in silica, promote peristaltic mo\emcnt of the intestines and 
favor intestinal digestion. The amount of dry matter, as was suggested 
by the investigations of Lingenthal and Grouven, is therefore the only 
measure which can be taken for the total amount of fodder. 

But whether the food be measured by the amount of dry matter or 
by the amount of organic matter, the fixing of a definite amount of 
fodder as a standard, applicable in different cases and conditions, is in 
itself erroneous. It is as truly wrong to say that a cow of 1,000 pounds 
live weight requires 27 pounds of dry substance as it is to say that she 
requires 24 pounds of organic substance, for the quantity of food may 
vary greatly from this and the nutrition of the animal still be in every 
respect normal, provided the quantity of food received contains digest- 
ible nutrients in the requisite amounts and in suitable proportion. 
Thus, the quantity of dry substance fed to a milch cow r per 1 ,000 pounds 
live weight may vary from 20 to 33.5 pounds and within even wider 
limits. This matter was referred to by the writer in the first edition of 
his book, Die zweckmdssigste Ernahrung des Bindviches , which appeared 
in 1861. Clearness on this point is of the utmost practical importance, 
for the allowable rang© in quantity of dry matter referred to above 
makes it possible to adjust the daily rations of our domestic animals to 
fit the quantities of fodder harvested and at the feeder’s disposal at 



8 


EXPERIMENT STATION RECORD. 


different seasons of tlie year. So long as frequent and abrupt changes 
in the amount of dry matter are avoided, larger amounts of dry mat- 
ter may be fed when the crops of coarse fodder are abundant and 
smaller amounts when the harvests are short, without any disadvan- 
tage. It will not do to increase the quantity of coarse fodder as much 
in the case of animals which have been raised on more concentrated 
food, as in the case of those which have been accustomed to a more 
bulky fodder, but even with the latter there is great latitude for varia- 
tion in the quantity of dry substance. Tlie nearer the lower limit is 
approached the more important it becomes that a liberal amount of 
the dry substance be given in the form of coarse fodder, as has pre- 
viously been remarked by the writer.* 

For more than a quarter of a century tlie waiter has, in the successive 
editions of the work referred to, protested that it is not wise to pre- 
scribe definite quantities of the several food ingredients as norms to 
apply to all cases in the feeding of domestic animals kept for different 
purposes. For the individual nutrients, as for the total amount of 
food, it is essential to determine the amount for each individual case, 
and in doing this the particular conditions should be considered. 

As regards the nitrogenous materials, it is, in the writer’s judgment, 
to be regretted that Wolff*, even in his most recent standards, published 
in Mentzel and von Lengerke’s Kalender (1892, I, p. 112), makes no 
distinction between digestible albuminoids and the amide compounds, 
but classes the two together. It can be no longer doubted t hat the 
amide compounds are inferior to the albuminoids in nutritive effect, 
that they can only serve as albuminoid conservers like the carbohy- 
drates, and that furthermore the non-albuminoid protein includes com- 
pounds, often in considerable quantities, w hich do not exert this con- 
serving action and whose value in nutrition is very doubtful. These 
non-albuminoid bodies occur in beets used for feeding. In his tables 
of composition of feeding stuffs t Wolff gives tlie entire amount of pro- 
tein present in beets (1.1 per cent) as digestible and estimates it at the 
same price as the albuminoids, although he assumes that on an average 
about 50.5 per cent of the total nitrogen in beets is in the form of non- 
albuminoid protein. In the ninth edition of Die zweckmasHigstc Hr- 
ndhrung des Bindviehes , which appeared in 1887, and also in the tenth 
edition, issued last year, the writer separated the non-albuminoid com- 
pounds frofi the soluble nitrogenous compounds in the calculation of 
rations, taking only the digestible actual albuminoids into account for 
protein and placing the non-albuminoid protein with the nitrogen-free 
extract because it resembles the bodies of that class most nearly in its 
functions. 

Again, whether the digestible albuminoids only or the total digestible 
nitrogenous constituents be taken into account in the calculation of 

•Die zweclanassigete Era filming des Riwlviehes, tenth edition, 1891, p. 85. 

t Mentzel u. v. Dengerke'e Landw. Kalender, 1892, 1, p. 107. 
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rations, it is incorrect to sot up a fixed standard for milcli cows of 2.74 
pounds of crude protein per 1,000 pounds live weight as Grouven did, 
or of 2.5 pounds of digestible protein (actual albuminoids and amides) 
as Wolff does, for even the same cow should not be ted alike at all 
times, unless indeed she is to be fattened during the period of lactation, 
A cow of a higher productive capacity must on the average have more 
protein than one of a lower capacity. However, even the former should 
not receive the same quantity of protein in her daily ration at all times^ 
but the amount should be adapted to the production. A cow of high 
I>roductive capacity will, during the period of her largest milk produc- 
tion, require more than 2.5 pounds of digestible protein, including 
amide compounds (total nitrogenous nutrients), per 1,000 pounds live 
weight per day. Indeed as high as 2.8 pounds and even more may be 
wanted. From the middle of the period of lactation the quantity should 
be gradually diminished; at the time of the falling off of the quantity 
of milk and approaching dryness, and during the time when she gives 
no milk, 2.2 and tinally 2 pounds of digestible protein per day will 
prove fully sufficient even I hough the cow be with calf. W ere we to give 
a cow as large amounts of food when she was dry and pregnant as when 
she was in full tlow of milk, she would not only be maintained in good, 
thrifty condition, with plum]) form and smooth hair, but would rapidly 
lay on lat. Fat cows produce smaller calves and in the beginning of 
lactation produce less milk than those which have been fed well but 
not too richly, and which have consequently not been able to grow fat 
but are in a good medium condition, if, as should always be done, the 
amides be separated from the actual albuminoids, then 2.4 pounds of 
digestible albuminoids per 1,000 pounds live weight will be sufficient for 
a cow of very good productive capacity, and it will only be necessary to 
exceed this for a time in the rase of unusually productive animals. The 
quantity of digestible actual albuminoids can, as the end of the period 
of lactation approaches, be gradually diminished to 1.8 pounds, or with 
less productive cows even to 1.5 pounds per 1,000 pounds live weight. 

There is still another aspect of this question to be mentioned. The 
most productive cows can make advantageous use of increasing quan- 
tities of albuminoids only up to certain limits. The last effective addi- 
tions will have a relatively smaller effect on the secretion of milk than 
the previous ones, in an experiment made at Mockern with a ration 
which was in practical use for milch cows but. not especially rich in pro- 
tein, an addition of 1 pound of rape cake per head daily increased the 
production of milk 1.5 pounds per cow; a further addition of a second 
pound of rape cake increased the yield of milk another pound, a third 
one half a pound, and a fourth pound was totally without effect on the 
flow of milk. The effect of the increase of the rape cake is attrib- 
utable solely to the protein it contained, as the ration contained suffi- 
cient nitrogen-free extract from the beginning. The effect diminished 
with the amount of rape cake added until it became nil. To illustrate 
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the actual profit from this increase in albuminoids, suppose that the 
price of rape cake had been high and the prices of milk and butter 
low, then the financial result from the last pound of rape cake added 
which increased the milk yield, even when the increased value of the 
manure is taken into account, would be too small to justify its addition 
in practice. It would be unprofitable in this case to add all the pro- 
tein which the cow would respond to in her milk yield. On the other 
hand, if the prices of concentrated nitrogenous feeding stuffs were low 
and milk could be disposed of at an unusually high price, it might be 
advisable and economical to add x>rotein to the food as long as it had 
any perceptible effect upon the flow of milk. The decision as to the 
amount of protein to be fed in the ration of milch cows will depend 
therefore npon the state of the market with reference to concentrated 
feeding stuffs and dairy products. 

A fixed standard for the amount of crude or of digestible fat is like- 
wise inadmissible, whether it be for milch cows or for animals kept for 
other purposes. The substances dissolved by ether from different feed- 
ing stuffs are by no means equal in nutritive value, whether that value 
is estimated by analyses or by digestion experiments. The digestible 
ether extract of coarse fodders has a much lower nutritive value than 
the true oils of seeds and oil cake. For this reason it is advisable, 
within a certain range, to allow a more liberal amount of fat in a ration 
which contains much coarse fodder than in one which contains a smaller 
proportion of coarse fodder but more concentrated feeding stuffs. The 
supply of digestible ether extract may also be diminished in a ration 
which supplies considerable amounts of easily soluble carbohydrates, 
such as sugar or starch. 

With the nitrogen-free extract the case is similar. Here likewise it 
is not admissible to fix upon a single number as a standard applicable 
to all cases. The constituents included in this group have a very vari- 
able constitution in different feeding stuffs. Some are of even question- 
able nutritive value at best, and to count them all avS equivalent to 
starch or sugar is far from correct. The greater the proportion of 
easily assimilable carbohydrates in the nitrogen-free extract of a ra- 
tion, the nearer, within certain limits, may the total amount of food 
approach the lower limit, and vice verm . 

In determining the amount of so-called nitrogen-free extract to be 
fed, the size ot the animal is to be taken into consideration. Smaller 
animals, which have a relatively large body surface exposed in propor- 
tion to their weight and which consequently lose more heat by radiation, 
require a somewhat larger quantity of nutrients and especially of nitro- 
gen-free substance per 1,000 pounds live weight. 

If the quantities of digestible actual albuminoids, fat, and nitrogen- 
free extract to be fed are to be determined by the conditions in each 
individual case, then it follows that the so-called nutritive ratio, the 
ratio of the protein to the nitrogen-free constituents of the ration, can 
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not be fixed for all cm Hence it is incorrect to attempt to estab- 
lish an invariable nutritive ratio for any special purpose, as for in- 
stance a ratio of 1:5.4 (Wolff) for the production of milk, to apply 
to all cases. The nutritive ratios, like the quantities of nutrients, may 
vary within wide limits. 

Viewing the above considerations in their various bearings, the only 
conclusion to be reached is that in feeding animals for whatever pur- 
pose individual feeding is indispensable. That is to say, the require- 
ments of each animal ought to be carefully considered and so far as 
practicable the supply of nutrients in the daily ration should be ad- 
justed so as to fit its individual needs. This principle applies to every 
branch of stock feeding, and especially to the feeding of cows for milk. 
How this individual feeding may be practically carried out without 
difficulty is indicated in the following extract from the explanation of 
this subject in the tenth edition of Die ziceekmaxsigste Drndhrung de$ 
liindriehvx (p. 293). 

For milch cows it is advisable first of all to determine the quantity 
of nutrients which represents the minimum requirements per 1,000 
pounds live weight of the, animals; that is, the quantity which covers 
the needs of the cows which are dry or nearly dry, and which while 
producing little or no milk are usually more or less advanced with calf. 
This minimum amount may be designated as the basal ration . It will 
naturally be more liberal for breeds of high productive capacity and 
those which keep up their milk yield well in the latter part of the 
lactation period and only go dry a short time, than for those of inferior 
milking qualities. For the latter the basal ration need not contain 
more than from 1.5 to 1.7 pounds of digestible actual albuminoids per 
1,000 pounds live weight, while with the former up to 1.8 pounds, and 
with breeds of exceptionally high capacity even more wall be needed. The 
same considerations will enter into account in determining the amounts 
of fat and non-nitrogenous substances for the basal ration. Amounts 
ranging from the minimum to a medium amount are to be recommended. 
In addition to this basal ration each cow should receive as much con- 
centrated food as she will yield profitable returns for. The cow of the 
highest productive capacity will naturally need a larger quantity of 
nutrients, commensurate with her large production of milk. But the 
amount of nutrients in the daily ration of one and the same cow should 
also vary as her milk product ion varies, being greatest early in the milk- 
ing period when she is producing the most milk, and gradually decreas- 
ing with the advance of the period, until as she becomes dry the con- 
centrated food is discontinued altogether and the. basal ration alone is 
fed. While this means of feeding of course requires attention, it in- 
sures the greatest possible profit from the animals, and results in the 
highest development of the milking qualities of the herd, which being 
transmitted by heredity, effects a continual improvement of the stock. 
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To feed an animal highly during the most productive part of lacta- 
tion pays well, but to feed the entire herd equally well, without regard 
to individual production, can prove remunerative only when in addi- 
tion to yielding milk the cows are to be, fattened. Otherwise such 
feeding results in great waste of food, is not infrequently the cause of 
the low profits in dairying, and makes the barnyard manure expensive. 

The system of individual feeding is most easily carried out in prac- 
tice when each animal has its own separate manger. In the construc- 
tion of new cow stables this arrangement is very strongly recommended 
no matter how large the herd may be. At each feeding the extra 
quantity of concentrated food can then be mixed dry with the chopped 
fodder in the manger. Where long, continuous mangers, without par- 
titions, are used, the basal ration tor each animal, which is the same for 
all, may be placed in the manger and the additions of concentrated 
food given twice daily in the watering pails. Or the cows may be 
grouped according to their productiveness and the stage of the milk- 
ing period which they are in and those of each group fed together. 
The rations for each group are then mixed together in the right pro- 
portions and fed in long mangers to the cows of that group. Cows 
which give an extraordinary yield of milk and hence arc to have r icher 
food than that given any single group, can then be given the extra 
amounts of concentrated food in watering pails. 

Regarding the choice of concentrated feeding stuffs for supplement- 
ing the basal ration, it is advisable to use such as will increase not 
only the protein in the ration, but also the other nutrients proportion- 
ately. For this reason it is ad visable to use either single feeding stuffs or 
mixtures of two which are equally rich in easily digested protein, fat, 
and carbohydrates. At the same time foods which are known to have 
a specific action in promoting the secretion of milk should have the 
preference, so far as the prices will per mit. 

Another important consideration in the calculation of rations is the 
variability in composition of feeding stuffs. The average percentage 
of crude nutrients given by Grouven, and the average calculated per- 
centages of digestible ingredients given by Wolff, furnish questionable 
data for the calculation of rations. Where the feeding stuffs can be 
analyzed at an experiment station the determination of their actual 
composition by analysisis highly recommended $ but itoften happens that 
this is impracticable, and in any case only the more important foods 
will be analyzed, so that the feeder is frequently left more or less to 
his own judgment as to the quality of the material he feeds. In that 
case it is better for him to consider the quality of the material and 
estimate its probable feeding value by means of tables showing the 
range of variation in composition than to rely exclusively on calculated 
averages. Considering a knowledge of the maximum and minimum 
proportions of ingredients found in feeding stuffs to be of value for 
such estimates, the writer has given them, together with the averages, 
in a table in his book on feeding, referred to above, since 1864 . For 
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a further consideration of this matter reference is made to pages 134-147 
and 363 of the tenth edition of the work. 

In the opinion of the writer the calculation of the money value of 
feeding stuffs according to the composition is decidedly questionable. 
The results are misleading, and from the manner in which they are 
derived, wholly unreliable. 

In conclusion it may be added that such practical experiments in 
feeding as have recently been carried out under the direction of exper- 
iment stations can do much to advance the interests of farmers, but 
the too wide application of the results thus obtained is to be guarded 
against . On many farms in the Province of Saxony, Prussia, no atten- 
tion is paid to stock-raising, but cows arc kept for their milk alone, and 
as soon as the milk falls off so that they become unprofitable they are 
sold to the butcher and replaced by new cows purchased from outside. 
The object in such practice as this is to feed so as to obtain the largest 
yield and at the same time to prepare the cows ultimately for beef. The 
rations rich in nutrients and especially in protein which have been 
found advantageous for this double production of milk and beef, while 
they may be applicable to other sections where the same, general prac- 
tice is followed, are not suitable where breeding is practiced instead of 
fattening for beef. In the latter ease the rich rations would induce 
fattening, which instead of being an advantage would be positively 
detrimental to the object for which the animals were kept. 
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The acquisition of atmospheric nitrogen by growing plants, C. 

1). Wooes ( Connecticut Sturm St a. Report fur 1891, pp. 17-118). 

Synopsis . — Experiments are reported with scarlet clover, beans, vetch, ami eowpeas 
grown in sand watered with nutritive solutions with and without nitrogen. All 
the plants grown without nitiatcs and most of those grown wilh nitrates gained 
nitrogen, which must have come from the air. Only where root tubercles were 
developed w as there any considerable gam in nitrogen. 

In continuation of experiments on t his subjec t, reported in Bulletin 
No. 5 and the Annual Tieports of the Station for 1889 and 1800 (E. S. 
R., vol. x ? p. 194; II, p. 390; and m, p. 374), experiments were made iu 
1891 with scarlet clover, small white “pea” beans, vetch, and eowpeas. 
These were grown in prepared sea sand and watered with nutritive solu- 
tions as previously described, some cultures being grown in unglazed 
earthen pots and others in glass pots, both with and without nitrogenous 
manuring. The results are fully tabulated and discussed. The follow- 
ing summary is from the report: 

The result of fifty experiments with plants grown in sea sand, all of which were 
supplied with minerals needed for their development- and twenty-two of which were 
in addition provided with small amounts of nitrogen in the form of nitrates, are 
given in the table which follows: 


Summary of results. 



1 

Number 
of expen 
incuts. 

Nitrogen 
Hup^hed 
in seed 
and nu- 
tritive 
solution. 

| Gain (or loss) of nitro* 
gen. 

Mini- 

mum. 

Maxi- 

mum. 

Aver- 

age. 

Without nitrogen in nutritive solution. 


Mg. 

Mg. 

Mg. 

' Mg. 

Scarlet clover . 

18 

8-8 

8 

61 

87 

Scarlet clover 

G 

8-6 

6 

47 

24 

Vetch 

4 

8-8 

4 

22 

16 

With nitrogen in nutritive solution. 






Scarlet clover 

6 

41-44 

-7 

45 

21 

“Pea” beans 

8 

52 


89 

19 

Vetch 

6 

48 

18 

81 

46 

Cowpeae 

7 

48-48 

-12 

128 

78 


M 
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It will be noticed that all of the plants grown without addition of nitrates gained 
in nitrogen. Three of the plants supplied with nitrates indicate a loss, while the 
other nineteen gained nitrogen in varying amounts. 

As appears from the results in the, above table and from those given in previous 
reports of experiments here, the following species of plants have been found to either 
provide themselves with nitrogen where none was supplied except that in the seed, 
or to gain nitrogen in excess of that supplied in seed and nutritive solution: Peas, 
cowpeas. beans, vetch, alfalfa, and scarlet clover. 

All the legumes and no other plants with which satisfactory trials have been made, 
have proved capable of acquiring large quantities of nitrogen from the air. The gain 
has occurred where root tubercles were developed, arid without them there has been 
no gain of any account. 

Influence of copper compounds in soils upon vegetation (New 
York State Sta. Bui. No. /7, n. ser. 7 Apr., 1832, pp. 35-43, plates 3). 

tfi/iiopnitt. — A preliminary report on pot experiments with peas, tomatoes, and wheat, 
giown in soils containing 2 and 5 per cent (by weight) of copper sulphate and 
in untreated soils. As a rule more seeds germinated in the treated soil, but the 
plants were not vigorous and had comparatively small root systems. Analyses 
of tomato and pea plants showed the presence of small quantities of copper in 
those grown m the treated soil. 

Ill one set, of oxpenments semis of peas, tomatoes, and wheat were sown 
in soil containing 5 per <*ent (by weight) of copper sulphate and in 
untreated soil. In each ease more seeds germinated in the treated 
than in the untreated soil. The percentage of difference was 17 for 
peas, 22 for tomatoes, and 12 for wheat. The average length of time re- 
quired for germination in the, untreated soil was of> per cent less with 
peas, 11 with tomatoes, and ,70 with wheat. Tomatoes germinated in 
the treated soil ami transplanted into untreated soil grew vigorously, 
while the plants left in the treated soil made scarcely any growth. 

In another set of experiments seeds of peas, tomatoes, and wheat 
were sown in soil containing 2 per cent of copper sulphate. In the 
treated soil 2 per cent, more of peas and 0 of tomatoes but 17 per cent 
less of wheat germinated than in the untreated soil. There was little 
difference in the time required for germination in the two soils. 

The foliage of all plants grown iu the 2 per cent soil mixture was of deeper green 
than that of the check plants. The foliage of plants grown in the 5 per cent soil 
mixture also showed a marked difference in color from the check plants grown in 
untreated soil, and had even a deeper green color than the 2 per cent plants. On 
the average the leaves were smaller with plants grown in the copper soils than loaves 
of the check plants. * * * 

Peas grown in the 2 per cent soil mixture seemed to be more vigorous for the first 
few weeks than the check plants grown in untreated soil ; they also came to maturity 
earlier, but finally showed a dwarfed appearance and the yield was less than with 
the check plants. In the 5 per cent soil mixture the peas grew very slowly, did not 
ripen any earlier than the check peas, and gave a remarkably insignificant yield 
both of vine and peas. * * * Plants grown in the copper sulphate soil mixtures 

were remarkable for the meager development of their root systems. Indeed in some 
cases they seemed to have hardly any roots— just a few short stubs. When plants 
grown in the copper soils were removed or thinned out it was discovered that they 
had a very loose hold on the soil and were easily pulled out by the roots, while the 
plants growing in check soils had a firm hold on the ground and were frequently 
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broken off at the top of the ground in the effort to pull them up by the roots. * * * 
[The tops of tomato plants grown in the treated (5 per cent) soil, when tested by 
chemical analysis, showed] in the air-dried substance 0.0608 per cent of copper, 
equivalent to 0.2396 per cent of crystallized copper sulphate. In the check plants no 
copper was found. Other analyses made are reserved from publication at present 
till other investigations now in progress aro completed. It may be noted, however, 
that analysis of x>«a.s showed the presence of copper both in the vines and in the 


METEOROLOGY — WATER. 

Meteorological observations in Connecticut, 1891, E. A. Bailey 

(Connecticut Storrs Sta. Report for 1891, pp. 1 1-16 ). — Brief notes on the 
weather; a summary of the rainfall at twenty localities in the State 
during the six months ending October 31. 1801 ; and a summary of the 
observations at the station for each mouth of 1 SOI . The yearly summary 
is as follows: Pressure (inches). — Maximum 02.1, minimum 20.14, mean 
30.05. Air temperature (degrees F.). — Maximum 02.1, minimum 0.0, 
mean 47.0. Humidity. — Mean relative humidity 77.1. Precipitation . — 
Total (inches) 51.61, number of days on which rain fell, 120. Weather . — 
Number of (dear days 142, number of fair days 100, number of cloudy 
days 114. Wind (miles).— Total movement 0,003, maximum velocity 
55. 

Meteorological record (Mary la nd 8 Ua. Report for 1891, pp. 1:33-429 ). — 
A tabulated record of temperature and rainfall for 1891. The yearly 
summary is as follows : Air temperature (degrees F.). — Maximum 04.5, 
August 10; minimum 13, February 5; mean 54.3; mean maximum 
65; mean minimum 45.3; mean daily range 19.7. Precipitation . — Total 
(inches) 50.55, number of rainy days 128. 

Meteorological record (Massachusetts State Sta . Report for 1891 , 
pp . 340-343 ). — Monthly meteorological summary for the year 1891. 

Meteorological observations, 0. I>. Warner (Massachusetts Hatch 
Sta. Met. Bui. No. 41, May , 1892, pp»4 ). — A daily and monthly summary of 
observations for May at the meteorological observatory of the station. 

Meteorological summary for North Carolina, March, 1892, II. 
B. Battle and C.F. Von Herrmann (North Carolina Sta . J)ul. No. 83a, 
Apr. 27 , 1892, pp. 16). — Notes on the weather, monthly summary, and 
tabulated daily records of meteorological observations by the North 
Carolina weather service, cooperating with the United States Weather 
Bureau. The bulletin is illustrated with a map of North Carolina 
showing the isothermal lines and the total precipitation at the stations 
in different parts of the State. 

Analyses of well waters (Massachusetts State Sta. Report for 1891 , 
pp. 301 , 302). — Tabulated analyses of 68 samples of well water from 
different parts of the State. 
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W. H. IIkai., Kdilor. 

Soil investigations, M. Whitnky ( Maryland St a. Report for 1891 , pp. 
249 - 296 ). 

Synopsis. — A preliminary report on investigations by the station, in cooperation 
with theU. S. Department of Agriculture and Johns Hopkins University. The work 
has been on the physical structure of the soil and its relation to the circulation of 
soil water and the physical effect of fertilizers on soils as related to crop production. 
The subjects treated in the report are as follows: (1) Circulation of water in the 
soil; (2) effect of fertilizers on the texture of the soil; (3) volume of empty 
space in soils; (4) relation of geology to agriculture; (5) soil types; (6) mechan- 
ical analysis of the type soils; (7) approximate number of grains per gram of 
soil; (8) approximate extent of surface area per cubic foot of soil; (9) cir- 
culation of water m these type soils ; (10) improvement of soils. An attempt is 
made to classify the soils of Maryland on the basis of their geological origin 
and agricultural value. The effect of fertilizers in changing the texture of soils 
and the rate of circulation of water in soils is discussed, and their importance 
in producing a physical condition of the soil which promotes the growth of the 
plant is urged. 

The circulation of water in the soil (pp. 253-257). — The movement of 
water in the soil is due to gravity and to surface tension. The nature 
of these forces and the methods of their action are explained. 

Gravity tends to pull the water downward and acts with a constant force per unit 
mass of water. Surface tension, or the contracting power of any exposed water sur- 
face, may move the water in any direction within the soil according to circumstances. 
It may act, therefore, with gravity to pull the water down, or against gravity to pull 
it up. # * # 

By numerous careful and veriliod experiments we have found that fertilizers change 
this surface tension and modify the contracting power of the free surface of water to 
a remarkable degree, and so modify the power which moves water from place to place 
in the soil. 

'The following table gives the surface tension of a solution in water of several of 
the ordinary fertilizing materials. This list is not complete and the solutions used 
were of any convenient streugth. The results are preliminary to give material for 
more thorough and detailed investigation. The surface tension is expressed in gram- 
meters per square meter, that is, on a square meter of liquid surface there is suffi- 
cient energy to raise so many grains to the height of one meter. 


The surface tension of various solutions. 
(<i ram- meters per square motor.] 


Solution of— 

Specific 

gravity. 

Num- 

ber.* 

Moan. 

Highest 

Lowest. 


1.070 

6 

7.975 

8 126 

7.796 


1. 053 

6 

7.900 

7. 993 

7.805 


1. 002 

4 

7 096 

7. 750 

7 674 


1 WO 

18 

7 668 

7 923 

7 506 


1. 005 

4 

7. 656 

7. 800 

7. 503 

Tliuttor - 

1 000 

9 

7 638 

7. 730 

7. 572 


1.000 

5 

7. 089 

7. 166 

6 969 


0.900 

6 

6. 869 

6. 950 

6.826 


1.026 

10 

6 616 

6. 740 

6.471 








* Of mens ureoiegts from which the jnc&w is t&fc©8* 


3080— No. 1 2 
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The soil extract was made by shaking up a little soil with just sufficient water to 
cover it. The water was afterwards filtered off and used for the determination. It 
will he seen from the table that this contact with the soil reduced the surface ten- 
sion of water very considerably. There is little doubt that the surface tension of 
soil moisture is very low, much lower than that of pure water. Salt and kainit, on 
the other hand, increase the surface tension of water very considerably and raise it 
far above that of the soil extract. This probably explains the fact, which has 
been often commented on, that an application of salt or kainit tends to keep the 
soil more moist. This has often been remarked in connection with the application 
to a clover sod. By increasing the surface tension of the soil moisture they increase 
the power the soil has of drawing water up from below in a dry season. 

Ammonia and urine lowered the surface tension of wafer considerably below that 
of the soil extract and tar below that of pure water. This probably also explains 
a matter of common observation, that the injudicious use of excessive quantities of 
organic matter is liable to “burn out” a soil in a dry season, because by reducing 
the surface tension water can less readily be drawn up from below. 

This opens up a field of investigation on the determination of the surface tension 
of the moisture in various soils and a more extensile and more systematic study of 
the effect of larious fertilizing materials on the surface tension of water and soil 
extract, and it opens up a wide field in its application to practical agriculture and 
the use of manures and fertilizers. 

This effect of fertilizing material in changing the surface tension of a liquid and 
thereby changing the force or power which moves w ater from place to place in the 
soil, is only a first, effect, as the continued use of these fertilizing materials may 
change the texture of the soil itself and the relation of the soil to the circulation 
of water. 

The effect of fertilizers on the texture of the soil (pp. 257-259). 

Surface tension maybe expressed in another way. The potential of a single water 
particle is the force which would be required to pull it away from the surrounding 
water particles and remove it beyond their sphere of attraction. For simplicity 
it may be described as tho total force of attraction between a single particle and all 
other particles which surround it. With this definition it will be seen that the 
potential of a particle on an exposed surface of water is only one half of the poten- 
tial in the interior of the mass, as half of the particles which formerly surrounded 
and attracted it were removed when the other exposed surface of water was sepa- 
rated from it. A particle on an exposed surface of water, being under a low poten- 
tial, will therefore tend to move in toward the center of the mass where tho 
potential, i. c., the total attraction, is greater, and the surface will tend to contract 
«o as to leave the fewest possible number of particles on the surface. 

If instead of air there is a solid substance in contact with the water the potential 
will be greater than on an exposed surface of the liquid, for the much groater num- 
ber of solid particles will have a greater attraction for the water particle than the 
air particles had. They may have so great an attraction that the liquid particle 
on this surface, separating the solid and liquid, may be under greater potential 
than prevails in the interior of the liquid mass. Then the surface will tend to 
expand as much as possible, for the particles in the interior of the mass of liquid 
will try to get out onto the surface. This is the reverse of surface tension. It is 
surface pressure Avhich may exist, on a surface separating a solid and liquid. 

If two small grains of clay suspended in water come close together they may be 
attracted to each other or not, according to the potential of the water particles on 
the surface of the clay. If the potential of the surface particle of water is less than 
of a particle in the interior of the mass of liquid, there will be surface tension, and 
the two grains will come together and be held with some force, as their close contact 
will diminish the number of surface particles in the liquid. If on the other hand 
the potential of the particle on the surface of the liquid is greater than the potential 
‘ if a particle in the interior of the liquid mass, the surface will tend to enlarge, a ad 
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the grains of clay will not come close together, as their close contact will diminish 
the number of surface particles in the liquid around them. 

The volume of empty space in soils (pp. 259-261). — u There is on the 
average about 50 per cent by volume of empty space in the soil. The 
amount in the soil proper will vary with the stage and state of culti- 
vation, but the empty space in the undisturbed subsoil will remain fairly 
constant.” 

Determinations of the amount of space in Maryland soils were not 
made by the author, but he gives the per cent by volume of space in a 
number of South Carolina subsoils, as determined by him in their 
natural positions in the held. Of these, the six sandy subsoils averaged 
45.4.1 per cent of space and the nine day subsoils 55.55 per cent. 

The relation of geology to agriculture (pp. 2(> 1-264). — General state- 
ments regarding the geological formations in Maryland, bringing out 
the fact that u the texture or the relative amount of sand and day con- 
tained in the soil resulting from the disintegration oi* rocks will depend 
upon the kind of rock, that is, upon the minerals of which it is com- 
posed.” 

A thorough and detailed geological map of the State should answer for a soil map. 
Any one familiar with the textnie of tin* soil, or kind of soil formed by the disinte- 
gration of gran i to, guhhro. and tin* diilercnt kinds of limestones, sandstones, and 
shales, should he able to toll by a glance at the map the position and area of each 
kind of soil. Kaeh color on tin* map would represent a soil formation of a certain 
texture, in which the conditions of moisture under our prevailing climatic condi- 
tions would be best adapted t<» a certain eiop. 

Soil types (pp. 2dl~27b). — For the purpose of determining the gen- 
eral characteristics of the soils of the State as indicated by tlieir origin 
and agricultural value, a large number of samples of soils and subsoils 
were collected in different parts of Maryland. 


These samples h»\ e been ui ranged in groups according to their agricultural value 
and tlieir geological origin, and equal weights of the samples in each group have 
been mixed together, forming a composite sample representing the type of the soil 
formation. We have in this way classified the soils of alt the principal agricul- 
tural regions of the State, and they are represented by comparatively very few type 
samples, as shown in the following table, in which the formations are not given in 
the order of their geological origin but according to their agricultural importance 
aud distribution. 


Soil type a. 


Sample 

No. 

Agricultural use. 

No. of 
locali- 
ties. 


: 

Vf‘> 

283-4 

Market truck 

6-8 

£M> 

9*7 


7-14 

4S*W— oo 

277-8 

"Wheat soil of river terraces . . 

5-5 

Barren clay hills 




287-8 

ouo 

\T pUVl n uvi*w ' * * 

2-4 



1 

e«o 

281-2 

m 

289 


4-5 


3 

moiUiUUn - * * 

Poor mountain pasture 

8 


Geological formation. 


La Fayette. 

Koccne. 

.Neocene. 

Neocene. 

Columbian terrace. 

, Potomac. 

[ Trenton chasy limestone. 

‘ Hddcrborg limestone. 

(Jat ski 11. * 

Triassio red sandstone 
Oriskany. 

Chemung, Hamilton, Niagara, Clinton. 


v * Where a doable number is given the first number refers to the sample of soil and the second 
number to the subsoil. Where a single ; number is given for a type there is no perceptible difference 
between the soil and subsoil in the localities visited. 
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Details are given regarding the location, texture, and agricultural 
value of these types of soil. There are also descriptions of the individ- 
ual samples of soils and subsoils used to make up the type samples. 

Mechanical analysis of the type soils (pp. 276,277). — The grains in the 
type soils of different kinds were divided into groups by size and the 
approximate number of grains in a given amount of each group was 
calculated. “The separations were made substantially after Johnson 
and Osborn’s i beaker method.’ We have taken 0.0001 mm. as the 
lowest limit of size of the grains of clay, based on many measurements 
we have made. The clay group has relatively wide limits (0.005-0.0001 
mm.), but we have not attempted a further separation than this. A 
millimeter is equivalent to about one twenty-fifth of an inch, so that 
the smallest grains of clay are about or 0.0000039 inch in di- 

ameter.” 

The results of analyses of subsoils of the five formations in southern 
Maryland are given in the following table: 


Mechanical analysis of type subsoils. 




276. 

284. 

286. 

290. 

280. 

278. 

282. 

238. 

289. 

288. 

Diameter 

(max). 

Conventional names. 

Pine barrens 

1 

Tobacco. 

' 

§ 

« 

c 

c 

Wheat. 

g 

<U M 

V 

s 

cj 

’35 

to 

■S 

H 

B 

■S 

rt 

O 

i 

Ts 

& 

fcjD . 

|I 

tO 

•xs <t> 

v a 
w~ 

2-1 

Gravel 

4.87* 

0.68 

3.36 

0. 64 

0.0 

1.60 

0. 00 

0.00 

0. 05 

1. 34f 

1-0.5 

Coarse sand 

9 15 

2. 89 

2 J3 

0. 83 

0. 42 

1.51 

| 0 23 

0.13 

0. 16 

0 33 

0.6-0.25 

0.26-0.3 

Medium sand 

3R. 37 

21 85 

7 78 

3 50 
23. 97 

1.81 

4. 15 
! 4.84 

j. 2ft 

0.42 

2.63 

0.80 

J. 08 
1.02 

Fine sand 

33 28 

23. Hi! 

16. 57 

h. 09 

; 4 03 

2. 01 

0. 1-0. 05 

Verv fine sand 

3. 52 

18 38 

19. 83 

34 70 

32 00 

1 8 54 

I 11.07, 

11.35; 

6. 70 

6.94 

0. 05-0. 01 

Silt. 

3.47 

9.48 

25.41 

10.03 

23. 65 

44.92 

38.97 

40 23 

31.63 

29.05 

0 01-0. 005 | 

Fine slit 

1 55 

3. 37i 

4. 62 

3. 03 

6. 77 

5.78 

8. 84 

10 90 

14. 24 

11.03 

0. 005-0. 0001 

Clay 

8 75 

15 30| 

17.95 

20. 30j 22. 85 

25. 85j 32. 70 

33. 32 

! 

1 39.36 

43.44 



97 96 

97. 77 

95 55! 97. 04j 95.85 

97.39| 97.63 

98.96 

91.91 

94.23 

Organic matter, water. Jobs 

2. 04 

2. 23 

4.45 

2. 96 

4,35 

2.81 

2. 37 

i.04 

6.09 

5.77 


* Thin include* 1.81 per cent coarser than 2 mm. 
1 This includes 0.82 per cent coarser than 2 mm. 


Approximate number of grains per gram of soil (pp. 277-280). — From 
the results in the foregoing table the approximate number of grains of 
sand and clay in one graiu of the subsoils was calculated. It was 
found that the number of grains in the silt and clay groups so far 
exceeded those in the other groups combined that “they, and especially 
the clay, actually determine the extent of subdivision of empty space 
in the soil.” 


Approximate number of grains in one gram of subsoil . 


276. Pin© barrens 

284. Truck 

286. Tobacco 

290. Oriskany 

280. Wheat 

278. River terrace 


1.692.000. 000 

6 . 868 . 000 . 000 

8.258.000. 000 

9.154.000. 000 

10.358.000. 000 

11.684.000. 000 
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282. Triassic red sandstone 14, 736, 000, 000 

238. Catakill 14, 839,000,000 

289. Shales (Hamilton, etc.) 18,295,000,000 

288. HeJderberg limestone 19, 638, 000, 000 

Trenton chazy limestone 24, 653, 000, 000 


From the mechanical analysis of the samples which w ere used to make up those 
type samples and perhaps of a large number of other soils of known agricultural 
value, it should be possible to determine the smallest and the largest number of 
grains per grain of soil where these different crops could be successfully grown. 
For example, no crop can be successfully grown except under highly artificial con- 
ditions of manuring with organic matter or by irrigation, on a soil having so few 
as 1,700,000, 000 grains per gram, Good maikefc truck is grown on a soil having 

6. 800. 000. 000 grains. Now what is the limit between these two figures where the 
soil becomes too light for market truck? Good wheat is grown on a soil having 

10.000. 000.000 grains per gram, and this must be near the limit of profitable wheat 
production, for 8,000,(100,000 grains per gmm gi\es a soil rather too light for wheat, 
but well suited to tobacco. A soil having 10,000,000,000 grains per gram is too light 
for grass, which thrives on a limestone soil lumng 24,000,000,000. Onr type soils 
should therefore show' the range for the profitable prod net ion of a given crop. We 
should be able also from the mechanical analysis of an unknown soil to give it its 
true agricultural place l>y reference to these established soil types. 

Approximate extent of surface area per cubic foot of soil (pp. 280-282). — 
Tabulated data are given of the surface area of the grains of different 
degrees of fineness in the type soils. The square feet of surface per 
cubic foot, of subsoil and the estimated percentages of empty space are 
stated to be as follows: 


Surface area of (lif erent subsoil* per ruble foot. 


Ho. 


Soil type. 


276 1 Pino barrens. 

284 i Truck 

286 ; Tobacco . . . 
290 ; Oriakaity . . . 

280 j Wheat 

278 i River terrace 
282 i Triaasic.. . 


288 

238 

289 


Helderberg limestone . 

Catakill 

Shales (Hamilton, etc.) 


Empty 

8 pace. 

Surface 
area per 
cubic foot. 

f Per cent. 

Square feet. 

40 , 

23, 940 

! 45 

74, 130 

! r.o 

84, 850 

! 50 

87, 720 

55 

94, 540 

55 

106,200 

55 

127, 000 

65 

129,700 
133, 300 

55 

60 

| 142,700 


The circulation of water in these type soils (pp. 282-28(5). 

From the foregoing results we have calculated the relative rate with which a 
given quantity of water w ould pass through an equal depth of these subsoils under 
a constant force, taking the subsoil of the Helderberg limestone as a basis of com- 
parison. 

It would appear from results given below that with 12 per cent of water present in 
all the subsoils it will take only eight minutes for a quantity of water to pass through 
the subsoil of the pine barrens w'hich would require one hundred minutes to pass 
through the same depth of the subsoil of the Helderberg limestone. It will pass 
through the subsoil of the wheat land of the river terraces in southern Maryland 
in about forty-nine minutes. It will move down moro readily in these lighter soils 
from its own weight, but a given quantity of water could not be raised so readily to 
supply the needs of a growing crop, for there would be less exposed water surface 
to contract, that is, there would be less force to pull it up. 
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Bate of circulation of water in the type soils . 




Per cent 

Relative 

Per cent- 

Relative 

Per cent 

Relative 

No. 

Type ol soil 

ol* spare. 

time. * , of water.! 

i 

t ime 

of water | 

time. 

276 

Pine barrens . . . — 

40 

H , 

5. 3 

101 

29. 10 

74 

284 

Truck 

45 

21 i 

7.2 

101 

22.41 

141 

286 

Tobatoo 

no 

33 1 

8.4 

102 

27. 42 

12 L 

290 

Oriskany - 

50 

35 

8.0 

101 

27. 42 

130 

280 

Wheat . 

55 ; 

45 

9.4 

100 

31.55 

109 

278 

River tfiruou 

55 ; 

40 ! 

9.6 

100 

! 31.55 

119 

282 

Trhmsie — 

55 1 

5(1 1 

10.0 

101 

! 31.55 

137 

238 

Cat skill . 

55 

58 : 

10.1 

100 

81. 55 

140 

289 

Shales ... 

60 

81 1 

11.2 

100 

36. 14 

123 

288 

11 elder berg limestone 

«r» 

loo ! 

12.0 

100 

41. 22 

100 


* Baaed on a uniform water content of 12 j»er cent. 

t Amount of water wlui li should lie p retie u I in the subsoil for the rate of movement- to be the same 
as in the lloldorborg limestone with 12 percent ol water 

| Kail tlie 8 puce within the soils was tilled with water. 

It will be seen that the amount of space assigned to those different soil formations 
has tin important hearing on the relative rate with winch water will move within 
the different soils. The eoarser-t extnre-d soils lia\ e less space and will eontam less 
water than the cl«> soils. The snhsoil of the truck land has only 4f> per cent of 
space and will hold hut 132.41 per cent by weight of water when this space is com- 
pletely tilled. The subsoil of the Hclderberg limestone has G5 per cent of space and 
will hold 41.22 per cent hy w eight of water, or nearly twice as much as the truck 
land. When the soils contained only 12 per cent of water a quantity of water would 
move through the truck land in twenty -one minutes, which would require one hun- 
dred minutes to pass through the subsoil of the Tlolderherg limestone-. When, how- 
ever, these soils are taxed to their utmost it will take one hundred and forty-one 
minutes for a quantity of water to pass through the truck land, which would go 
through the limestone subsoil in one hundred minutes. As suggested in a previous 
section, this undoiih ted ly explains a matter of common observation ami experience, 
that crops on these light lauds arc- more injured b.v excessively wet seasons than crops 
on heavier soils. 

The improvement of soils (pp. 280-296). — The amount of water in a. noil 
and its rate of circulation being among the most important factors in 
determining the growth of cultivated plants, it follows that the art of 
cultivation and manuring must be based on the possible control of the 
water supply within the soil. 

It has been shown how the relative rate of circulation of water may he calculated 
from the mechanical analysis of the soil. If this calculated rate could he compared 
with the actual rate of circulation in the soil in the field it would indicate the rela- 
tive arrangement of the soil grains, so that if we had such a method there would be 
no such necessity for studying the symptoms of the plant to tell in what direction 
and how far the conditions in a soil have departed from the typical conditions required 
by a given crop or natural to the soil formation. 

If the rate of circulation of water within the soil is shown, by actual observation 
or by its effect upon plants, to be slower than the rate calculated from the mechan- 
ical analysis and slower than the rate of circulation in the typical soil for that crop, 
the texture of the soil may be changed by changing the arrangement of the soil 
grains. The smallest grains may be drawn closer to the larger ones, making some of 
the spaces larger and others exceedingly small. Lime, kainit, and phosphoric acid 
seem to have this effect, as their continued use makes the soil more loamy, looser in 
texture, and less retentive of moisture. 

Many of our agricultural lands need improvement in the other direction — they need 
to be made closer in texture and more retentive of moisture. We have found that 
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ammonia, the caustic alkalies, carbonate 1 of soda, and probably many other sub- 
stances (possibly organic substances in general) tend to prevent tills flocculation and 
to push the smaller grains fui*ther apart, making the spaces “with in the soil of a more 
uniform size and thus retarding the rate of circulation of the soil moisture. We can 
not say what practical value this will have in its application to agriculture until 
more work has been done. 

When a solution of organic matter comes in contact with lime, kainit, acid phos- 
phate, and with certain soils, the organic matter is precipitated from solution in 
light, bulky masses, and these masses may fill up thespaccs within the soil with solid 
matter which not only retards the rate of circulation of water downward by gravity, 
but, by increasing the extent of water surface within the soil it also assists in pull- 
ing water up from below. 

If so much organic matter is added to the soil that it can not be curdled or precip- 
itated from solution, it may be injurious in the soil by reducing the surface tension 
of the soil moisture —the force which diaws the water to the plant as needed. The 
judicious use of lime, kainit, or acid phosphate, along with the organic matter, will 
insure the precipitation of the organic matter from the solution and thus give a 
value to the application which it would not otherwise lia\e bad. 

This gives a value to stable manure out. of all proportion to the amount of plant 
food which it contains. Lime also, either alone or when acting with oiganie mat- 
tar, has a distinct \a.lne for all classes of land. The nitrogenous matter in the stable 
manure and in other oiganie matters would determine the value as a fertilizer, for 
it is only the nitrogenous compounds wdiich arc so easily precipitated from solution 
by the mineral matters of the soil and ot fertilizers. If the carbohydrates, such as 
starch, sugar, and wood's liber, could be as readily preeipilntad from solution in light, 
bulky masses by lime and the mineral matters of the soil, then sawdust or other 
organic refuse containing little nitrogen would have nearly the same fertilizing 
value as the more expensive nitrogenous materials. 

The w hole history of plat experiments shows that it is not the plant which is to be 
manured for, but the soil conditions must be changed to produce the plant. 

Relation of geology and the chemistry of soils to agriculture, 

J. I). Conley ( Wyoming Shi. Hid. No. 6, May, WU2, j op. ,‘J-J2 ). — A brief 
popular discussion of tills subject. 

Analyses of the soils of Wyoming Station farms, E. E. Slos- 

SON ( Wyoming Sta. Bui. No. (i. May , IS!) 2, pp. i;i-21). — Tabulated me- 
chanical and chemical analyses of the soils of tho station farms at 
Laramie, Lander, Saratoga, Sheridan, Sundance, and Wheatland. A 
number of these analyses are given in t he billowing table: 
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Analyte* of toils of Wyoming Station farms. 



Laramie. 

Lander. 

Saratoga. 

7N. W.* 
surface. 
3-9 in. 

9N. W.* 
subsoil. 
9-18 in. 

37 E.* 
Burtftoe. 
1-9 in. 

1 35 E/ 
i subsoil, 
j 9-18 in. 

51 WV 
surface 
1-9 In. 

57 W/ 

. subsoil 
9-18 in. 

43S.W,* 
surface. 
1-9 in. 

r 45 S. W* 
subsoil. 
0-18 in. 


Percent. 

Per cent 

Per cent. 

\per cent. 

Percent 

. Per cent 

Per cent 

Percent. 

Gravel (greater than 2 imn. 













diameter) 

0 6 


4.7 


1.3 


0.9 


7.6 

4.4 

3. 5 

11.1 

Coarse sand <1 to 2 mm 













diameter) 

1.9 


1.0 


0.7 


0.9 


0.0 

0.1 

5.0 

4.8 

Fine earth (less than 1 lum 













diameter) 

91 f> 


93 7 


98.0 


98 2 


92. 5 

95.5 

91.5 

84.6 


100. 0 


jJOO.O 

100.0 

jlOO. 0 

100.0 

100. 0 

100.0 

100.0 

ANALYSIS OK PINE EARTH. 













Insoluble matter 

81.01 


77. 28 


79, 43 


79.30 


69. 89 

61.31 

80.35 

74.02 

Soluble silica 

2. 02 


1 92 


2. 98 


3.26 


1. 19 

1.60 

1. 16 

1.01 

Potash (K, 0) 

0 04 


0. 53 


0.08 


0.77 


0. 61 

0.56 

0. 73 

0. 18 

Soda (Na 3 0) 

0 74 


0 45 


0. 38 


0. 52 


0.11 

0.18 

0. 10 

0.19 

Litne (CaO) 

0. 82 


3.77 


0. 64 


0. 52 


6, 63 

12.39 

0.74 

8.10 

Magnesia (MgO) 

0. 76 


0 08 


1.30 


1.14 


1.65 

2.09 

1.15 

1.00 

Iron (Fo, Q $ ) 

2.84 


2.49 


1 60 


3.18 


3. 36 

2. 91 

2. 75 

1.68 

Alumina (Al« 0*) 

4 50 


4.71 


2. 29 


5.16 


5.08 

4.04 

5. 40 

3.31 

Phosphoric acid (P 2 O fi ). . 

0.14 


0.15 


0. 15 


0,17 


0.20 

0.18 

0.13 

0.21 

Sulphuric acid (S0 s ) 



0. 07 


0.11 


0.04 


0.10 

0. 11 

0.10 

0,09 


0 33 


3. 70 






4.77 

8. 59 

0. 45 

6. 72 

Moisture . 

1.87 


1.24 


2.07 


1.82 


1, 48 

1.83 

2.08 

1. 47 

Volatile and combustible 













matter 

2.48 


2. 82 


7.74 


3.46 


4. 70 

4.39 

4.07 

2 68 


99. 35 


99.21 

99. 43 

99 34 

99. 77 

| 99,68 

99. 21 

j 99.66 

Soluble in water 

0. 0589 

0.0404 

(1.4148 

0 0406 

0 105 

01 724 

0. 1755 

0 0534 

Chlorine 

0. 0001 

0. 0001 

0. 0092 

0. 0005 

0. 001 

, 0.0002 

0. 0056 

0. 0001 

Humus 

1 0.2500 

! 0.1600 

0.4300 

0. 3500 

0. 580 

, 0 0900 

0. 2500 

0. 1300 

Ash 

! 0.5000 

0. 2800 

0 2000 

0.1400 

0. 420 

0. 1200 

0. 2600 

0.1300 

Capacity to bold water . ... 

45. 60O( 

’J 

44.0000 

44. 6000 

46 0000 

40. 600 

i 44.6000 

i 

44.2000 

41.0000 





Sheridan. 




Sundance. 

Wheatland. 




83 8.* 

! 

31 8* 

55S.W.* 


27 S.* 

29 S * 

21* 

23* 



surface. 

subsoil. 

subsoil. 

1 surface. 

subsoil 

surface. 

subsoil. 



1 

1-9 in. 

9-18 in. 

Gumbo. 

L 

1-9 in. 

14- 20 in. 

1-9 in. 

018 in. 



Per cent 

Per cent 

Per cent 

Per cent 

Per cent 

Per cent 

Per cent. 

Gravel (greater than 2 mm. diameter) 


0.0 


0.0 


0.0 




0.0 

0.6 

Coarse sand (1 to 2 tutu, diameter) 


0.0 


0.0 


0.0 




0.8 

0.4 

Fine earth (less than 1 mm. diameter) 

100.0 

1 100.0 

jioo.o 

100.0 

ioo. 0 j 

08 3 

99.0 




- 





100.0 

100.0 

ANALYSIS OP PINE EARTH. 





r 


r 





Insoluble matter 


81. 72 

78.15 

65. 33 

68.49 ! 

77. 61 

77.92 

72.18 

Soluble silica. 



1.57 


1.89 


1.28 


0.98 

1. 32 

3.52 

1.36 

Potash (K g 0) . 


1 

0.52 


0. 32 


0.87 ! 


0.68 

0.58 

0.63 

0.41 

Soda (Na* i 0) 



0. 20 


0. 43 


0.25 


0.90 

0.40 

0.34 

0.34 

Litne (CaO) 



0,69 


0. 87 


1.52 


4.97 

1.47 

0.87 

6.29 

Magnesia (MgO) 



0.94 


1.22 


8.29 1 


3.21 

1.75 

0.85 

1.29 

I™** < Ffc < 0»i 



2. 98 


3.7L 


4.47 


3. 40 

8.09 

8. 52 

2.04 

Alumina (Al s 0 S ) 



5. 83 


6.29 

11.20 


6.42 

5.52 

6.88 

6.09 

Phosphoric acid (P* 0 4 ) 



0.28 


0.29 


0.16 


0. 18 

0.17 

0. 14 

0.15 

Sulphuric acid (SO*) . . 

Carbonic acid (C0 5 ) 



0. 14 


0.20 


0.28 

1, 19 


0-18 

6^53 

0.19 

0, 54 

0.08 

0 88 

0.08 
ft au 

Moisture ....7 



1.78 


2.44 


4. 02 


L88 

2,18 

l! 62 

3.80 

Volatile and combustible matter . . . | 


8. 81 


3. 36 


6. 48 


3.60 

4.40 

8.62 

3.04 



100. 41 

99.17 100.84 

100. 32 

99.82 

100.87 

00.36 

Soluble in water 



0. 0498 


0. 2433 


0. 2150 


0. 0505 

~0~0574 

0.1726 

0.0427 

Chlorine 



0 000 ] 


0,0001 ' 


0.0002 


0.0000 

0. 0001 

0.0007 

0.0000 

Human. 



0. 2300 


0.2209 | 

0, 4900 


0.1600 

0.7600 

0.2100 

0.1500 

Aab 



0.2100 


0.3700 ! 

0. 4800 


0.1700 

0.7800 

0.2300 

0. 1400 

Capacity to hold water 


42. 0000 

41.4000 ' 

l 

66.8000 

48.0000 

46.8000 

46.6000 

42.8000 


♦Station number and location of sample on farm. 
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Laramie . — The color of the soil is gray with a yellowish tinge, darker toward the 
northwest corner of the farm. The sand, both line and coarse, is the same as that 
which forms the sandstone underlying the farm. The gravel consists of quartz and 
feldspar very slightly worn. 

Lander . — The color of the dry soil is a dark reddish hrown, lighter in the western 
part of the farm. The gravel in the eastern part consists of sandstone, white or 
stuined red with iron ; in the western part, of rough limestone fragments. The chem- 
ical analysis shows a great difference between the two parts of the farm, since the 
western contains 10 to 20 per cent of limestone, while it is almost entirely lacking in 
the other. Otherwise the soils are much alike, and it will be interesting to learn what 
effect this difference will have on crops. 

Saratoga . — The soil is very much like ihat of the Laramie farm, but has a little more 
lime. TJie color is yellowish gray. The gravel consists of granitic fragments like the 
Laramie, but more worn and with varied colors. The plant foods, lime, potash, and 
phosphoric acid, are quite abundant.. There is very little difference in composition 
between the northwest and southwest quarters. 

Sheridan . — The soil is nearly black and all passes easily through the 1 mm. sieve. 
No. 55 is the so-called “dumbo,” from the southwest corner of the farm, a bluish 
black (day forming very hard lumps when dried. The capacity to hold water and 
the high percentage of alumina and potash show it to be of quite a different char, 
aeter from the other soils mentioned in this bulletin. There is some “alkali” soil in 
the northeast corner of the Sheridan farm, but it was not analyzed. 

Sundance .— The soils arc quite peculiar m appearance. The soil No. 27 is a bright, 
reddish brown to a depth of 12 to If inches, where it abruptly changes in color to 
black (No. 2ff), which eont inucs to a depth of 38 inches. The chemical analysis shows 
little difference, except less lime and magnesia and more huuius in the latter. 

Wheatland. — No. 21 is a light brown soil; No. 23 is yellowish gray. The gravel 
consists of well-worn quartz and feldspar. The surface soil contains more clay and 
the subsoil more lime. Both form hard lumps when moistened aud dried. 


EEBTILIZEBS. 


W. H. Beal, Editor. 

Fertilizer inspection in New Jersey (New Jersey Report for 1891, 
pp. 5-85 ). — This includes statistics as to the quantity and the value of 
the fertilizers sold iu the State iu 1891 ; the average retail prices of fer- 
tilizing ingredients for each year since 18812; the market prices of fer- 
tilizers; a comparison between the average wholesale and retail prices 
of fertilizing materials; remarks on the sources of nitrogen, phosphoric 
acid, and potash; the trade values of fertilizing ingredients for 1891; 
a popular discussion on home mixtures; methods employed iu the 
inspection of fertilizers; and analyses of 3129 samples of commercial 
fertilizers collected in 1891, including nitrate of soda, ammonia sul- 
phate, ground flsli, dried blood, cotton-seed meal, bone, boneblack, 
bone ash, South Carolina rock and other mineral phosphates, muriate 
of potash, sulphate of potash, potash-maguesium sulphate, kainit, 
tobacco stems, tobacco and sulphur, gas lime, fish scrap, hen manure, 
hair manure, odorless phosphate, refuse from phosphorus works, and 
double superphosphates. A circular was mailed to 94 firms dealing in 
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commercial fertilizers, asking* for statistics of the amount of fertilizer 
sold during the year. Replies were received from f>4 of these firms, 
which indicated a. total consumption of fertilizers in New Jersey for 
1801 of at least 48,414 tons. “ These 54 firms represented the great 
bulk of the fertilizers sold in the State, the manufacturers who have 
not replied being as a rule those whose total output averages less than 
50 tons per annum.” 

The total sales of fertilizers reported this year are greater than for any preceding 
year since 1882 except 1884, when 10,000 tons of poudrette were inejuded The 
complete fertilizers, 20,481 tons, indicate an expenditure this >ear of about $1,000, (XX), 
or 74 per cent of the total. This percentage is almost identienl a\ it-li that shown in 
previous years. In raw materials an increase is noticed in all eases except in bone- 
black. superphosphate, and ammonium sulphate. The amount of ground hone sold 
during last year is nearly double that sold in 1800. 

A alight increase in price is noticed for all raw materials except honchluck. 

Ground bono is somewhat lower than in any year since 188.\ while the price of 
ammoniated superphosphates without potash is also lower than it had been for the 
last five years. The effect of this increase in price of raw materials has not been, 
however, to increase the price of complete fertilizers; the average price this year, 
$34.23 per ton, is lower than in any year since the station’s establishment. 

The statistics given indicate that “no decided change in the aver- 
age. quality of fertilizers has occurred during the past seven years 
* * * The decline in the prices of complete fertilizers from 1S85 to 

1891 was therefore not accompanied by a corresponding decline in the 
absolute amounts of plant food delivered to consumers.” A calcula- 
tion is made of the cost per pound of fertilizing ingredients in crude 
chemicals and raw materials. “An illustration of the importance of 
studying the relation which exists between the guaranties and selling 
prices is shown in the ease of dried ground tisli. This is a material of 
variable character, and though guaranties were reached in all the sam- 
ples a difference of #7 per ton or 25 per cent existed between the 
highest and lowest selling prices, while the difference in the cost per 
pound of the nitrogen in the same samples was 0.2 cents, or 55 per 
cent.” 

fin the above report are incorporated Bulletins Nos. 81,83, and 84 of 
the station (E. S. h\, vol. m, pp. 108,310, and 523).] 

Fertilizer analyses and inspection in Massachusetts {Manna- 
ehunettn /State Ufa. Report for 1891, pp. 249-301 ). — This includes a report 
on fertilizer inspection; analyses of wood ashes, cotton-hull ashes, 
cotton seed meal, calcium sulphate, burnt lime, nitrate of soda, muriate 
of potash, sulphate of potash, Florida phosphatie rock, dissolved bone- 
black, superphosphate, bone, ground fish, tankage, fish chum, wool 
waste, cotton waste, tobacco leaves, saltpeter waste, waste from lactate 
factories, muck, peat, mud, marl, home-mixed fertilizers; and a compila- 
tion of analyses of agricultural chemicals and refuse materials used for 
fertilizing purposes. 

Commercial fertilizers (pp. 250-279). — General remarks on commer- 
cial fertilizers and fertilizer inspection, schedule of trade values of 
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fertilizing ingredients for 1891, text of the Massachusetts fertilizer law, 
list of licensed dealers, and analyses of 146 samples of commercial fer- 
tilizers, including bone, dissolved boneblack, muriate of potash, sul- 
phate of potash, sulphate of ammonia, nitrate of soda, and wood ashes. 
The methods used in the analysis of fertilizers are briefly described. 

Analyses of marl, lime, etc., TJ. J. Patterson {Maryland 8ta> Re- 
port. for 1891, pp. X97-316 ). — Analyses and descriptions of the following 
materials: Marls (28 samples), lime, limestones, pulverized marble, and 
muck. 

Field experiments, A. G-oessmann (Massachusetts State tita. Re- 
port for 1891 , pp. 17 l-J(Hi ), — Nitrogen experiments on rye (pp. 172- 
170). — An experiment on il eighth acre plats which previous experi- 
ments had shown to be deficient in potash. Several of the plats had re- 
ceived no nitrogenous fertilizers for live years. Eight hundred pounds of 
barnyard manure was used with 32 pounds of potash-magnesia sulphate 
and 18 pounds of dissolved boneblack on 1 platband on the others mix- 
tures of 50 pounds of dissolved boneblack with 25 pounds of muriate of 
potash and with 18.5 pounds of potash magnesia sulphate were applied 
alone and in connection with 20 pounds of sodium nitrate, 43 pounds of 
dried blood, and 22.5 pounds of ammonium sulphate, respectively, Rye 
was sown in drills on all the plats September 5, 1800, at the rate of 5.5 
pounds of seed per plat. The results of measurements of the grain 
showing the rate of growth and the yield of grain, straw, and chaff, are 
tabulated for each plat. One plat was excluded oil account of insect 
injuries and 1 plat suffered from winterkilling. No conclusions are 
drawn as to the effects of the different nitrogenous manures further 
than that 44 the belief in the beneficial influence of a liberal supply of 
nitrogen on the quantity and quality of grain crops is evidently well 
sustained by the results of t he above-described experiment.’’ 

Special phosphoric acid experiments (pp. 200-206). — The plats which 
were used in 1890 for an experiment with potatoes, described in the An- 
nual Report of the station for 1890, pp. 187-191 (E. S. R., vol. in, p. 159), 
were sown to wheat after the potato crop had been removed, the same 
fertilizers being applied as in the case of the potatoes, except that the 
plat which previously had received apatite received no further addi- 
tions of phosphoric acid. Notes are given on the growth of wheat on 
different plats, including measurements, and the final yields of grain, 
straw, and chaff are tabulated. The largest yields of threshed grain 
were with South Carolina phosphate and with Mona guano. The 
largest yield of grain and straw was with dissolved boneblack, 44 due 
in an exceptional degree to the large production of straw and chaff.” 

Cooperative field experiments with fertilizers, C. 8. Phelps 
(Connecticut Starrs 8ta . Report for 1891, pp. 1 73-19 7 ) . — These included 
soil tests and special corn experiments. 

Soil test experiments (pp. 176-185). — Reports are detailed of six experi- 
ments on private farms, four being with corn and two with potatoes. 



28 


EXPERIMENT STATION RECORD. 


Nitrate of soda 160 pounds, muriate of potash 160 pounds, and dissolved 
boneblack 320 pounds were used two by two and all three together j 
and plaster 400 pounds was used alone on 1 plat. In addition to the 
tabulated yields are given the percentages of dry matter in the com 
and the number of pounds of each required for a bushel of shelled com. 
In several instances the results furnished more or less conclusive indi- 
cations of the special needs of the soil for the crop grown. 

Special corn experiments (pp. 186-197). — “This class of experiments 
was planned for the purpose of studying the best proportions of phos- 
phoric acid and potash for use in growing corn ou soils whose peculiar- 
ities had already been studied by means of soil tests.” Consequently 
the nitrogen supply was constant for all the manured plats, and dis- 
solved boneblack and muriate of potash were applied in varying 
amounts. There were three experiments on 10 or 11 plats. The 
yields and financial results are tabulated. These are different for dif- 
ferent trials, and no general conclusions are drawn as to the best 
combination of fertilizers for corn. 


FIELD CROPS. 

A. C. Tkue, Editor . 

Special nitrogen experiment on grass, C. D. Woods and C. S. 
Phelps ( Connecticut Storrs St a. Report for 1891, pp. 29-40). 

Synopsis . — Mixed minerals alone or combined with nitrate of soda or ammonium 
sulphate in different amounts, were applied to a mixture of grasses and clover. 
The most profitable returns were with 320 pounds per acre of nitrate of soda 
combined with mixed minerals. Minerals alone were unprofitable. Nitrogenous 
fertilizers increased the protein in the grasses. 

The special nitrogen experiments on grass reported in the Annual 
Report of the station for 1890 (E. S. R., vol. nr, p. 37 6) were continued 
in 1891 without change. As there explained, the general plan was to 
combine nitrogen with mixed minerals, furnishing the former as nitrate 
of soda and as ammonium sulphate in amounts equivalent to 25, 50, 
aud 75 pounds of nitrogen per acre, respectively. The grasses growing 
on the field are principally timothy, redtop, and Kentucky blue grass, 
with a slight admixture of clover and some weeds. The grass was cut 
for hay June 29. The yields of hay and of separate food ingredients, 
the composition of the hay grown with different fertilizers, and the 
financial results are tabulated for 1890 and 1891. 

The addition of mineral fertilizers in 1890 increased the yield of clover very mark- 
edly, and somewhat so in 1893, but did not seem to increase very decidedly the yield 
of grass. 

The yield of hay in 1890 increased with the quantity of nitrogen supplied, whether 
it was applied in the form of nitrate of soda or sulphate of ammonia. In 1891 the 
largest yield was obtained from the plat on which nitrate of soda was applied at the 
rate of 50 pounds per acre. 



FIELD CHOPS. 29 

The mineral fertilizers in both years when used alone were applied at a financial 
loss. 

The best financial returns, a gain of $5 per acre, were obtained in both seasons 
from the use per acre of 320 pounds of nitrate of soda (50 pounds of nitrogen) in 
addition to the mixed minerals. The drouth in the early part of June made the 
season of 1891 an unfavorable one for fertilizer experiments on grasses. 

The application of nitrogenous fertilizers increased the percentages of protein 
(nitrogen multiplied by 6.25) in the grasses, and somewhat in proportion to the 
amounts applied. This is in accord with observations made by the station upon the 
relation of the protein in maize, corn, and clover to the nitrogen applied in the ferti- 
lizers. Since protein, which makes blood, bone, muscle, and milk, is a most impor- 
tant ingredient of food and is apt to be deficient in our feeding stuffs, this increase 
of protein from the use of nitrogen is an important matter. 

The increase in the amount of nitrogen in the crop did not equal the increased 
amount of nitrogen supplied in the fertilizers, implying that the plants were not 
able to avail themselves of all the nitrogen supplied. 

Forage crops, 0. S. Phblps ( Connecticut Storrs Sta. Report for 1S91, 
pp. 9-13). — Brief accounts of the culture of the following crops which 
have been grown at the station for use in soiling experiments with 
milch cows: Wheat, clover and grass, oats and peas, oats and vetch, 
Hungarian grass, cowpeas, and barley and peas. As the result of 
three years’ experience and observation the author recommends the 
following series of crops for soiling purposes in central Connecticut: 


Crops for soiling in ventral Connvelivut. 


Kind of ioddor. 


1. Rye fodder — 

2. Wheat fodder 

3. Clover 

4. Gra«« (from grim* land*) 

6. Oats and pea* (each) 

6. Oats and peas (each) 

7. Oats and peas (each) 

8. Hungarian 

9. Clover rowen (from 3) 

10. Scfia beans 

11. Cowpeas . . . . . 

12. Rowen grass (from grass lands) 

13. Barley and peas (each) 



Amount 

Approximate 


per aero 

time of seeding 

.bushels 

24 to 3 

Sept. 1 

do . . 

24 to 3 

Sent. 5- 10 

.pounds . 

20 

.In iv 20 30 

bushels.. 

2 

April 10 

....do.... 

2 

April 20 

....do.... 

*} 

April 30 

.bushels.. 

1* 

June 1 

bushels. . 

i 

May 25 

. .do. ... 

l 

June 5 10 

.bushels - 

2 

Aug. 5-10 


Approximate 
time of feeding. 


May 10-20. 

May 20-.Tune 5. 
.1 une 5 -15. 

June 15-25. 
JuueLVW uly 10. 
J uly 10-20. 

July 20- Aug. 1. 
Aug. 1— 10. 

Aug. 10-20 
Aug. 29- Sept. 5. 
Sept. 5-20. 

Sept 20- 20. 

Ort. 1-30 


Scarlet clover (New Jersey Sta. Report for 1391, pp. 143, 144 ). — To test 
the adaptability of this plant to the conditions of agriculture in New 
Jersey, seed was.sentto eight farmers in seven of the central and north- 
ern counties of the State. No report is yet given of the result of the 
tests. 

A late crop of Irish potatoes in the South, W. F. Massey [North 
Carolina Sta. Bui. No. 85, Apr. 26, 1892, pp. 9 ). — The author calls atten- 
tion to the fact that whereas twenty-five years ago it was the common 
practice in the South to plant in July Irish potatoes kept over from 
the previous year, it is now becoming customary to use potatoes of 
the early crop of the same year as seed for the late crop. He gives 
the following advice regarding the culture of this second crop: 

(X) Bed the seed in soil until planting time. This gets rid of those too immature 
to grow and which if planted would leave gups in the rows. 
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(2) Plant about second week in August if possible and use only those potatoes 
that are sprouted. 

(3) Plant in a deep furrow, but cover very lightly and pack the soil to the seed. 

(4) Never cut the potatoes for the late crop. 

(5) Gradually till in the soil to the plants as they grow and cultivate the crop per- 
fectly flat. 

Jfc has been found that these late potatoes are particularly easy to 
keep either in barrels or crates in buildings, or out of doors in heaps 
covered with earth and line straw or cornstalks. 

Answers to a circular of inquiry regarding this second crop of pota- 
toes are summarized. The variety preferred by most growers is the 
Early Rose. The importance of growing a second crop of potatoes for 
marketing in the South is urged. 

Experiments with fertilizers on potatoes, E.B. VooRiifiiss (New 
Jersey Sta. Report for 1S91, pp- los-122 ). — A reprint from Special Bulle- 
tin P of the station (E. S. E., vol. ur, p. 881), to which are added the 
analyses of the potatoes grown in the experiments with different ferti- 
lizers. 

Experiments with potatoes, E. S. Riohman ( Utah Sta. Bui . No. 14 , 
June 7, 1892, pp. 2-7). — In an experiment in which whole tubers, halves, 
quarters, and one-eye and t.wo-eye cuttings were planted, the yield in- 
creased with the amount of seed used, but it is doubtful whether pieces 
larger than quarters “will yield enough more to pay for the extra 
amount of seed required.” Pieces cut from the stem end of potatoes 
gave larger yields than those cut from the seed end. Experiments with 
large and small potatoes for seed during two years have given incon- 
clusive results. Flat culture of potatoes gave better results than ridge 
culture. The yields of 14 of the newer varieties are given. The most 
promising varieties were Hoffman, Governor Rusk, and Rural New 
Yorker No. 2. 

Chemistry of the tobacco plant, R. J. Davidson (Virginia Sta. 
Bui. No. 14 , March , 1892, pp. 19-26). 

Sy nopals . — Analyses of ilm air* dried leaves, stJilks, and roots, and of the ash of the 
same, of 4 varieties of tobacco. In average composition the leaves and stalks 
do not. differ materially. About one third of the fertilizing ingredients are in 
the roots and stalks. 

This is a preliminary report on the study of the tobacco plant, which 
it is expected will extend over a number of years. The present report 
covers 4 varieties. For these analyses are given of the air-dried 
leaves, stalks, and roots, aud of the ash of the same, with averages; 
the relation of parts of the plant; and a calculation of the amounts of 
fertilizing ingredients contained in crops yielding 1,000 pouuds of leaf 
tobacco per acre. The analyses of the air-dried parts of the plant are 
here given. 
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Analyse* of purls of the tobacco plant. 



Moisture 
at 1000 c 

Nitrogen. 

Phos- 

phoric 

acid. 

Potassi- 
um oxide. 

! Calcium 

I oxide. 

Magne- 
sium ox- 
ide. 

Insoluble 

matter. 

Loftf ' 

Per cent. 

7Vr cent. 

Per cent. 

Per cent, 

! Per rent 

Per cent. 

Per cent. 

Bradley Broad Loaf — 
Gold Finder 

7. .$4 

4.11 

0 382 

5. 731 

6 128 

ft. 010 

2. 152 

8 00 

4 30 

0. 371 

5 643 

t 5 067 

ft 013 

2. 254 

White Burley 

7 40 

4. 10 

0. 705 

5. 060 

! 5 103 

1 060 

1 K9K 

Yellow Oronoeo 

7 50 

4.02 

0. 480 

5 507 

j 5 407 

0 872 

I 460 

Average of varieties . 

7. 02 

4 37 

0. 502 

5. 738 

5 449 

0. 056 

1.943 

Stalk. 








Bradley Broad Leaf 

5 87 

3 55 

0. 536 

4. 462 

2 131 

0 502 

0. 578 

Gold Finder 

0 01 

j 3 58 

0.518 

4 922 

! 2 101 

0. 568 

0 491 

While Burley 

0 80 I 

1 4 24 

0 075 

5. 716 

i 2 285 i 

i 0.729 j 

0. 087 

Yellow Oronoeo 

5.05 1 

3 44 

0. 555 

4. 978 

j 2 281 j 

[ ft 571 ! 

0. 503 

Average of varieties . 

fi 18 

3 71 ! 

0 646 j 

5 020 

j 2 222 

0.503 : 

0. 662 

Boot 

r " ■ 







Bradley Broad Leaf 

5 03 

2, 18 , 

0 208 

1 802 

1. 328 

0 2M , 

3 204 

G old Finder. 

6 14 

1 05 

0. 14 i 

1 4J0 

1 115 

0 144 

1. 663 

White Burley 

0 55 

2.01 | 

0 375 

2 322 1 

1 508 | 

0 312 , 

4. 235 

Yellow Oronoeo 

6 84 

1 . 05 j 

0 130 

1.407 ; 

1.023 ' 

0 177 ' 

2 582 

H> «o 

« 15 

1.03 j 

0 100 

1 856 1 

1.312 j 

ft 186 1 

2. 703 

A vei age o !‘ \ avieties . . 

6 25 j 

1 88 j 

0 211 1 

1 777 j 

1.277 | 

0 208 j 

2. 877 


Iii average composition. the leaves and stalks do not differ materially 
except in nitrogen, the leaves containing about two thirds per cent 
more than the stalks. The table of relation of parts of the plant shows 
the Bradley and Oronoeo to contain much the largest proportion of 
leaf. In these varieties the leaves comprise oP.77 and 00 per cent, 
respectively, of the total weight of the plant, and the stalks 21 and 20 
per cent. The average lor all 1 varieties is f»f> per (*cut of leaf, 21.0 of 
stalk, and 22.1 percent of root. A crop yielding 1,000 pounds of leaves 
is calculated to contain on the average 00.H5 pounds of nitrogen, 8.08 
pounds of phosphoric acid, and 85.41 pounds of potash, distributed as 
follows: 

In leaves In MalLa ' In roots. 

Pounds. Pounds. 1 Pounds 

Nitrogen 43 7 I 15 2 | 7.9 

Phosphoric drift 5. 0 { 2 7 10 

Potassium oxide . 57 4 j 20 5 7 5 


It will be seen that about one third of the fertilizing ingredients are 
in the roots and stalks, which should be returned to the soil. 

A comparison is made between the amounts of fertilizing ingredients 
contained in crops of tobacco, corn, oats, and wheat. 

Fer til izers on tobacco ( Virginia 8ta . BuL JVo. 12, Jan., 1892, pp. 7). 

Synopsis . — Potassium sulphate and acid phosphate, combined with ammonium sul- 
phate, nitrate of soda, or dried blood, were compared with no manure for to- 
bacco on a u typical yellow tobacco soil.” The fertilizers hastened the maturing 
of the crop and largely lessened the amount of stalk rot. Dried blood was the 
mpst effective and profitable form of nitrogen used. 

Tests were made in 1890 on 6 one-acre plats manured as follows: 
Potassium sulphate 120 pounds and acid phosphate 114 pounds were 
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used in combination with ammonium sulphate 100 pounds, nitrate of 
soda 143 pounds, and dried blood 160 pounds, respectively, and with 
mixtures of half these amounts of ammonium sulphate, nitrate of soda, 
and dried blood, and 1 plat remained unmatiured. The soil was a 
u typical yellow tobacco land, only one year from the forest, on which 
tobacco had been cultivated the preceding year.” An analysis is given 
of the soil. Long Leaf Gooch tobacco was set 34 feet by 3 feet May 
28. Half the fertilizer for each plat was broadcasted and the remainder 
was drilled in. u The year 1890 was favorable to tobacco. Somewhat 
too much rain fell during the growing season, but the rains ceased in a 
measure after July, and the weather during August and September 
proved exceptionally favorable to the barning and curing of the crop. 
A full crop, over the average in quality, was in consequence obtained.” 
The yields of graded tobacco are tabulated for each plat, together with 
the financial results of the test. 

The tobacco on the unfertilized pint ripened from ten days to two weeks later than 
that grown on the manured plats, showing that fertilizer* hasten the maturity of 
tobacco to that extent. * * * 

Of the nitrogenous fertilizers used the dried blood g.'uc the largest yield and also 
the largest financial returns. * * * 

In weight and value the crop of plat No. 5 ['ammonium sulphate"] was the lowest of 
any of the fertilized plats. The tobacco on this pint stiffen d moie from fielti fire than 
that on any of the others. This injured the yield and reduced its value. There 
was some field fire on plat No. 1, on which less sulphate of ammonia was used. 

Dried blood gave good results on the .‘l plats on which it was used, and where 
combined with nitrate of soda, in plat No. 2, the results were also good. * * * 

Where dried blood and nitrate of soda were used in combination or separately 
there was scarcely any field tire — much less than where no fertili/ois were applied. 

There was also more stalk rot (called by some planters “ hollow stalk r ) on the 
unmanured plat than on all the fertilized plats put together. This is suggestive. 
If verified by future tests it will point planters to the remedy. 

To sum up, the results of the tests appear to indicate that nitrogen was most 
effective in the form of dried blood, and that the nitrogen of nitrate of soda was 
more available than that of sulphate of ammonia. Also, that fertilizers can be made 
to pay and pay well if compounded of materials suited to the tobacco crop and 
adapted to the thin siliceous soils of middle Virginia. 

Tobacco-curing by the leaf cure on wire and the stalk proc- 
esses, H. B. Battle, T. L. Blalock, and F. B. Carpenter {North 
Carolina Sta . Bui . No. W, May 2, 1892 , pp. 30). 

Synopsis . — The method of curing tobacco leaves on the stalk in an ordinary ham was 
compared with that of curing the leaves alone strung on wires in a “Snow mod- 
ern barn. ,, The tobacco used was a yellow variety, and was taken from two 
plats in the same field. For leaf-curing on wires the leaves were stripped from 
the stalk and cured at three different dates. This method was more expensive 
than the stalk cure, hut the product was larger and of hotter quality, so that the 
net receipts for the cared tobacco were very much larger. When the leaves are 
stripped before curing the stalks can be left in the field and plowed under, thus 
saving their fertilizing ingredients. 

A iletailed account of a comparative test of methods of curing tobacco 
leaves with and without the stalks, prefaced by general statements 
regarding the culture of tobacco and descriptions of the leaf and stalk 
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processes of curing. The test was carried on at Oxford, North. Carolina, 
under the direct supervision of the station. Great care was taken to make 
the test a fair and impartial one. The tobacco used was a yellow variety 
and was taken from 2 half-acre plats in the same field. “Before the 
test was instituted the whole field had already been ju imcd at topping, 
and an average of two small leaves had already been removed from all 
the stalks and thrown away. It was claimed for the leaf cure process, 
with some degree of justness, that these leaves could have been saved 
and cured, and the result would have been a clear gain for this side of 
the test.” The number of stalks taken from each plat was 1,075, The 
leaf curing was done by an expert in a “Snow modern barn” 3 miles 
from the tobacco field, the stalk-curing by an experienced laborer in an 
old fashioned log barn about one third of a mile from the field. The 
temperature in the modern barn ranged from 75° to 156° I<\, in the log 
barn from 00° to 200°. For curing by the former method leaves were 
stripped from the stalks at three different dates. The number of hours 
required for curing the leaves was seventy-five, fifty-seven, and eighty- 
one, respectively. The details of the curing, amount and cost of labor, 
temperature in the barn at intervals during the curing, amount and 
value of tobacco of different grades produced, etc., are reported in notes 
and tables. 


Cost of first priming and curing by Ira f -cure method, August 17. 

Priming . — 4 men for hours, at 0 cents per hour onoli $0. 32 

Stringing . — 2 men for 1J hour*, at l> cents per hour each 0.21 

1 woman for horns, at 3A fonts per hour 0. OS 

3 children for 3 2 hours, at 1£ cents per hotu <*;u h 0.08 

Tiering . — 1 man for 1| hours for tiering, at 0 rents 0. 11 

Total 0. 78 

Cost of second priming and tiering by leaf cure method , September l. 

Priming . — 0 men for 1 hour, at 0 rents per hour each $0. 36 

Carrying to wagons. — 8 men 10 initiates, at- 0 emits per hour each 0, 08 

Loading . — 2 men 20 minutes, at 6 era is per hour each 0. 04 

Stringing. — 3 children 2 £ hours, at 1& cents per hour each 0. 10 

2 women 2f hours, at 3£ rents per hour each 0. 16 

3 boys 2f hours, at 5 rents per houi each 0. 34 

Tiering . — 1 man 2£ hours, at 6 cents per hour 0. 14 


Total 1. 22 

Cost of third priming and tiering by leaf -cure method, September 14. 

Priming . — 5 men for 45 minutes, at 6 cents per hour each $0. 23 

Carrying to wagon . — 5 men for 10 minutes, at 6 cents per hour each 0.05 

Loading . — 2 men for 10 minutes, at 6 cents per hour each 0. 02 

Stringing . — 6 men for 75 minutes, at 6 cents per hour each 0. 45 

3 boys for 1£ hours, at. 5 cents per hour each 0. 13 

2 children for hours, at 1| cents per hour each 0.04 

1 woman fot lb at 3£ cents per hour 0. 04 

Tiering .— 2 men for 11 hours, at 6 cents per hour each 0. 15 


Total * 1.17 

3080— No. 1 3 
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Cost of cutting and tiering by stalks are method, September 15~t8* 


Cutting, — 2 men for 1.56 hours, at 6 cents per hour each $0. 19 

2 women for 1.56 hours, at 3| cents per hour each 0. 11 

1 child for 1.56 hours, at cents per hour 0.02 

Loading, — First load, 4 men for 13 minutes, at 6 cents per hour ea< h 0. 05 

Second load, 5 men for 9 minutes, at 6 cents per hour each 0.05 

2 hoys for 9 minuies, at 5 cents per hour each, * 0. 02 

Third load, 5 men for 8 minutes, at 6 cents per hour each 0 04 

2 hoys for 8 minutes, at 5 cents per hour ouch 0, 01 

Tiering . — 5 men for 30 minutes, at 6 cents per hour each , 0. 15 


0. 64 


Cost and profit of leaf -curing vs. stalk-curing of 1,975 stalks. 



Priming 

Cutting Slid hanging 

heading 

Hauling * 

Stringing on wires — 

Tiering 

Taking down and hu He mg ... 

Time of ourer ... 

Wood consumed 

Total cost 

dross receipts for cured tobacco 

Not receipts for < aired tobacco 

Weight of fresh leaves and stalk 

Weight of cured loaves 



\ lii‘«f- 

| Stalk- 

| c*iu i j»g. I 

coring. 

! $0 91 

I 


| $0. 82 

; 0. 28 

1 0. 10 

1 89 

0. 15 

l.f>0 


0. 80 

0. 15 

0 99 

0 15 

2. 76 

i 3. 00 

0. HJ 

1.1.0 

9 59 j 

ft. 39 

tn iT j 

38 ‘ill 

53 50 | 

32. 90 

Pounds. 

Pounds. 

2, UK) | 

2,114 

454 j 

320 


■ 


Conclusions. — (1) If the first priming leaves upon the tobacco stalk he saved they 
can be cured at a considerable sax ing. The remaining leaves upon the stalk ripen at 
different times, commencing from below, and if these leaves be cured separately the 
experiment would indicate that it can lie done advantageously and rein i me rati v e 1 y . 
Curing by the leaf process the plant will require at least three separate curings in the 
barn, whereas only one curing is required to cine the entire stalk with its leaves 
Still upon it, but the results justify the additional labor. It is believed also that 
by mnov ing the lower leaves the remainder mu fcure more rapidly, and so the danger of 
being hurt by frost is decreased. 

(2) The manipulation in handling the leaves separately is considerably more than 
in the stalk cure, but the greater part of it is of such a nature that it can profitably 
be done by children and at various times during the season. 

(8) There is a smaller consumption of wood for heating by the leaf cure than by the 
stalk cure. There is apparently no satisfactory cause for consuming wood to drive 
off the water contained in the green stalks when results would indicate that there 
is no good reason for the outlay. 

(4) The station is not prepared to say that the stick with the wires, as used by the 
Modern Ham Company, for holding the leaves iu curing, is better than any oilier 
plan, as no other device was used in comparison with it. The stick was handled 
conveniently, however, and did its work satisfactorily. 

(6) The Snow barn, which was used in this test, is a great advance from the old 
style log barn. Scientific principles are consulted and the construction, ns now 
conducted, is the best for the purpose of curing tobacco, more particularly in rela- 
tion to the yellow type variety, that is known. The plans fox securing thorough 
and rapid ventilation, aud consequently for lowering or raising the temperature of 
the barn, are to bo commended. With it tobacco-curing is more susceptible of 
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being converted into a science than was ever possible with the crude arrangements 
so generally adopted in the log barn. Experience will ever be required in tobacco- 
curing, but with the coining of improved fixtures and appliances failures in cur- 
ing will be decreased and the consequent loss to the owner will bo greatly dimin- 
ished. And with these improvements the facility with which the methods can be 
transmitted and learned by beginners will always be appreciated by those who 
embark upon the culture of tobacco for the first time. The station is not prepared 
to indorse all the statements made by the Modern Earn Company, nor to state thut the 
formula for curing in their barn is not susceptible of alteration and improvement. 
On the contrary, it is believed that tlie formula can he changed very materially to 
lessen many complications which appear to be unnecessary. In the three cures as 
carried on by a representative of the company the method was not followed in many 
particulars, and yet. each of the three curings was considered a success. The time 
required in curing likewise is believed to he subject to variation and may he lessened 
materially. 

(tj) The curing as conducted in this experiment was made in tlie Snow' barn on 
the Snow wire stick. As has been stated, the leaf-cure process may In* conducted in 
a. log barn, using the Snow wire stick or some similar device. It is believed that 
the very great increase of value by the leaf-cure process is due less to the barn appli- 
ances than to the method of curing the leaves separately as they ripen upon the 
stalk, though the improved barn no doubt w as an important factor in bringing this 
about. As to what are the comparative merits of the leaf-curing on wire in the 
Snow barn and the leaf-curing on wire in an old style log barn, if is impossible now 
to say. 

(7) The, plan of plowing under tobacco stalks after the leaves have been removed 
by the leaf-curing process, as advised by the Snow pioeess, is to be commended. It 
restores to the soil whatever fertilizing ingredients there may be in the stalk, and it 
prev ents the growth of suckers from the stalk, which is considered w asteful and 
harmful to the noiI, for these materials general 1> are Jett in tin* held during the 
winter to he scattered and destroyed. If after plowing the stalks under crimson 
clover (an annual ) be sown, it will prevent the fields from washing ami will attain 
a good growth by the spring, when it in turn can be plowed under to receive the 
next tobacco crop — a process which is of value as a permanent enricher of the soil, 
as the clover belongs to the family which lias the power of absorbing and retaining 
in a large measure that moat valuable and useful gaseous element of the air — 
nitrogen. 

(8) The experiment, no far as haN been fold, relates to methods, weights, and values 
of the two parts of the aero. As to how the result recorded is brought about other 
than as described, what changes take place in the leaf in curing, what chemical 
compounds are formed which give the chief value of the leaf, and whether these 
compounds are formed more abundantly in the leaf by the leaf cure than by the 
stalk cure, must remain for another bulletin. Samples were carefully taken of ail 
the grades produced in each process and those will bo analyzed, both for tlieir 
inorganic miueral ingredients and their organic compounds. This c hemical work 
will he carefully done and the results promise to be of interest and values 

Experiments with wheat, A. I. Hayward (Maryland Stu. Bui. No. 
U, Sept., 1891, pp. 207-233). 

Synopsis . — These included (1) a test of varieties, (2) experiment -with seed from 
Maryland and Kansas, and (3) a soil test with fertilizers. Previous accounts of 
similar experiments may be found in the Annual Reports for 1889 and 1890 and in 
Bulletin No. 10 of tho station (E. 8. R., vol. H, pp, 351 and 726, and in, p. 513). 

Wheat, test of varieties (pp. 207-215). — Descriptive notes and tabu- 
lated data for 48 varieties. In 1891 the most productive varieties were, 
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Fultz, Golden Amber, Cnrrell Prolific, Red May, Wyandotte Red, High 
Grade, Extra Early Oakley, Arnold Hybrid, Zimmerman, F oleaster, 
and Strayer Egyptian. 

Wheat from Maryland and Kansas seed (pp. 215, 210). — A brief ac- 
count of an experiment with 0 varieties. There was no great differ- 
ence in the results in favor of seed from either locality. 

Wheat, methods of seed iny and quality of seed (pp. 210-218). — Notes 
and tabulated data on an experiment in which sowing broadcast was 
compared with drilling, and seed of the best, medium, and poor quality 
was sown with a drill. The results were indecisive. 

Wheat , soil test with fertilizers (pp, 218-223). — The land and the fer- 
tilizers used for this test were those employed in a similar experiment 
witli corn in 1889 and 1890, as recorded in the Annual Reports of the, 
station for those years (E. 8. h\, vol. n, p. 352, and ill, p. 513). The 
variety grown was Golden Cross, which gave relatively small fields 
on all the plats. The results are tabulated. Nitrogen alone, in vari- 
ous forms, gave profitable returns. Lime materially increased the 
yield, but marl prod need little effect. Potash and phosphoric acid, 
singly and in combination, were ineflectuc. A\eraging the results 
with corn and wheat for the. throe years, it appears that phosphoric, 
acid alone gave negative results, potash increased the yield 2 per cent, 
lime 22 per cent, and nitrogen alone f>2 per cent. 

Report of agriculturist of Maryland Station for 1891. A. I. Hay- 
ward (Maryland ftta, Report for /M/, pp. 

SynopxiH , — This imlmlcft 1h<* following Hubpmta: (1 ) Silos itml silage, (2) crops grown 
for silage, (tt) soil tost with corn, (1 ) «*\pm iniont in dotiissoling corn, (5 and (>) 
tests ol \arietios ofoais ami wliont, (7) grasses ami forage plants, (H) rotation 
expel iment, (0) potato experiments, (10) Maiylaml rn. Vermont, potatoes for 
flood, and (II) miscellaneous. 

Silos and silntje (pp. 347-350). — Two of the station silos which were 
coated inside with creosote oil when constructed in 1888 have remained 
intact, while the lining boards of a third silo which were not thus 
coated were so far decayed in 1891 that it was deemed advisable to 
replace them with new boards. Silage made from a mixture of corn and 
soja beans decayed rapidly after the silo was opened, and corn silage 
made from tin*, whole stalks did not prove to be an economical feediug 
stuff on account of a large percentage of w aste. About 75 tons of corn 
silage were stored at the station in 1891 at an average expense of 75 
cents per ton for harvesting, hauling, cutting, and storing. 

Crops grown for sitaye (pp. 350-355). — Notes and tabulated data on 
the methods of planting and cultivation, yield of green and dry fodder, 
and percentages of water and ash at different stages of growth for corn, 
Jerusalem com, Chinese sorghum, and corn with sorghum, cowpeas, or 
Jerusalem corn grown on M plats. Samples of the crop w ere weighed 
and analyzed at three stages of growth as follows: (1) The cob 
developed but the kernel unformed, (2) the kernel in the dough state, 
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and (3) the kernel hard and nearly ripe. In the first two stages the 
ratio of dry to green substance M as practically the same, blit there w as 
an increase of 23 per cent in the production per acre. At the third 
stage the ratio of dry to green substance was 1 : 3.0, but (he total green 
forage per acre decreased 1.2 per rent as compared with the second 
stage. There was, however, a gain of 28.7 per cent of dry substance 
over that at the second stage. As regards yield of dry fodder, the 
results favored a distance of 2.5 feet between the rows rather than 3 or 
3.5 feet when the stalks were 9 inches apart in the row. There was 
little difference in the yields from planting at 0, 12, and 0 inches apart 
in the row. Shallow cultivation (l to 1.5 inches) as compared with 
medium (3 inches) and deep (5 inches) gave the largest yields with 
only about half the labor required by the other methods. 

Noil text with coni (p|>. 355-358). — Notes and tabulated data on an 
experiment on 23 tenth acre plats of clayey loam soil with gravelly sub- 
soil. The land was used lor wheat in 1890 and had previously been 
cropped for a number of years with little or uo manuring. The fertilizers 
used were stone lime, oyster shells (burned or ground), marl, land plaster, 
Thomas slag or Chile guano, sulphate of iron, Lain it, castor pomace, 
and stable manure, each singly ; boneblack, muriate of potash, and 
nitrate of soda, singly, two by two, and all three together; and South 
Carolina rock alone and in combination w if h nitrate of soda and muriate 
of potash or with dried blood and muriate of potash. The effects of the 
fertilizers were not clearly show n in the yield. Ivainit and complete 
fertilizers gave the largest- yields. 

Experiments in dctasseliny corn (pp. 358, 359). — The tassels in two rows 
out of every three in a portion of the cornfield w’ere removed. The 
results, ns tabulated, show the largest average yields for the rows where 
the tassels were not removed. 

Test of varieties of oats (pp. 359-301). — Forty-two different, varieties 
were grown in 1891, but the crop was so poor that details of t he test are 
not given. The largest yields w ere produced b;v Surprise, Farley, Early 
Arkangel, Unknown, badger Queen, Canada White, Probsteier, and 
Virginia Winter. 

The American Banner and American Beauty are doubtless the same \ariety under 
inherent names. Some authorities give the following as different names for tin* same 
variety: Badger Queen, Bariev, Clydesdale, Prize Chester, Race Horse, Welcome, 
White Belgian, and White Canadian, Excepting the Barley, the Cty dcsdale from 
Thorburn, and the White Belgian, the other varieties appear on oui grounds to be 
the same oats. But here we have the variety Clydesdale from two different seeds- 
men, with a week's difference in time of ripening, and showing different characters 
in the head. * * * The White Belgian if true to name should have a large open 

panicle or head ; our White Belgian had a closed panicle, with thcspikelets all drop- 
ping to one side, sometimes called side oats, and was undoubtedly identical with 
White Russian, Baltic White, and Japan. The Red Rust-Proof and Texas Rust- 
Proof are the same variety and the Blade Prolific and Black Tartarian are inden- 
tion!. * * * There was this year no appreciable difference between Early Ark- 

angel, Improved White Russian, Harris, Improved Welcome, and Hargett Seizure, 
but a single year’s trial will not warrant calling them all by one name. 
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Test of varieties of wheat (p. 301). — The details of this experiment are 
given in Bulletin No. 14 of the station (E. S. R., vol. iv, p. 35). 

Grasses and forage plants (pp. 302-300). — Notes on a number of species 
which have been grown at the station. The following have given good 
results: Sweet vernal, orchard graSvS, tall oat grass, meadow foxtail, 
sheep’s fescue, meadow fescue, tall fescue, Johnson grass, and Bermuda 
grass. Bermuda grass, timothy, and J ohnson grass did not do as well in 
1891 as formerly. Grasses of the fescue family seem especially well 
adapted to the region of the station. Crimson clover has been grown for 
several years past in various parts of the State, and generally with good 
results. Alfalfa/ hasnot been successfully grown at the station. Experi- 
ments with Lathy run sylvestris are in progress. The Unknown pea, a 
variety of eowpea, produced a large amount of green forage and is rec- 
ommended for purposes of green manure. Japanese clover grows in 
this region as a low and spreading plant, forming excellent pasturage, 
but only during a short season in the fall. 

Rotation experiment (pp. 3GG-3G9). — A report of progress showing the 
yields of crops in 189 J on G plats laid out in 1888. 

Potato experiments (pp. 309-374, tigs. 2). — Notes and tabulated data 
for an experiment in which large and small whole potatoes, two or three- 
eye pieces, and one-eye pieces were planted. The varieties used were 
Early Bose, .New Queen, Dakota Tied, and Early Harbinger. The re- 
sults of this and of two previous experiments indicated that the yield 
increases with the amount of seed, but that when large whole potatoes 
are used for seed there are very many small potatoes in the crop. The 
most profitable results were obtained when small whole potatoes were 
planted. 

Maryland vs, Vermont potatoes for seed (pp. 374—379). — This is a con- 
tin nation of an experiment made in 1889 and 1890, as recorded in the 
Annual Reports of the station for those years (E. S. R., vol. ir, p. 349, 
and m, p. 515). The results for 7 varieties grown in 1891 show an 
average yield of 88 bushels per acre for the Maryland seed and 152 
bushels for the Vermont seed. 

Miscellaneous (pp. 37G-378). — Brief notes on experiments with beets 
and flaxseed and in feeding animals. 

Field experiments, O. A. Goessmann (Massachusetts State Sta . 
Report for 1891 , pp. 180-217). 

Synopsis . — Notea are given on experiments with a number of different species and 
varieties of grasses, forage plants, cereals, root crops, and vegetables ; with 8 to- 
well Evergreen and Pride of the North corn for silage; and in tho improvement 
of grassland. There are also general statements regarding the farm work of the 
station. 

Grass experiments (pp. 180-180). — Notes are given on the growth at the 
station of Kentucky bine grass, English rye grass, Italian rye grass, 
meadow fescue, herd’s grass, and mixtures of redtop with English rye 
grass, Italian rye grass, herd’s grass, and meadow fescue. These were 
each grown on plats 170 by 33 feet (two lifteenths of an acre). 
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Experiments with field and garden crops (pp. 187-197). — Notes are given 
on white soja beans, black soja beans, serradella, Bokhara clover, spring 
vetch, white vetch, kidney vetch, sainfoin, yellow trefoil, yellow lupine, 
white lupine, forest pea {Lathy r us sylvestris ), common buckwheat, Jap- 
anese buckwheat, silver hull buckwheat, stachys tubers, Chinese potato 
bulblets, prickly comfrcy, English rye grass, 15 varieties of wheat, 
Kansas King corn. Jerusalem corn, and 5 varieties of sugar beets, the 
seed for some of which were sent by the U. S. Department of Agriculture. 
The yields are given of spinach, beets, potatoes, lettuce, celery, kohl- 
rabi, cabbages, and tomatoes raised on plats manured with mixtures of 
50 pounds muriate of potash, 40 pounds dissolved boneblack, and either 
75 pounds dried blood, 47 pounds nitrate of soda, or 38 pounds ammon- 
ium sulphate. 

u A critical discussion of the results is deferred to a later period in 
our investigation, when the experience of several years will furnish a 
safer basis for deduction.” 

Experiments with Stoic ell Evergreen sweet corn for silage (pp. 198, 
199). — St o well Evergreen corn was grown on 11 fertilized plats, the 
seed for 1 plat being received from the U. 8. Department of Agri- 
culture. The yields and analyses are given. 

Pride o f the North corn for silage (|>p. 207,208). — The yield and com- 
position of Pride of the North corn grown for silage. 

Experiments with grass land (pp. 209-215). — An account is reprinted 
from the previous report on the improvement of a meadow consisting of 
10 to 17 acres and i f s treatment, since 1880, together with the yields of 
hay in 1891 from plats receiving different kinds of fertilizers. 

Report on general farm work (pp. 210, 217). — Brief remarks on the 
current farm work and a. statement of the amounts of hay and other 
feeding studs raised during the year* 


HORTICULTURE* 

A. (j. Truk, Editor * 

Experiments with fertilizers on tomatoes, E. B. VoorUetcS 

{New Jersey Stas., Report for 1S9J , pp. 85-108). — A reprint of Special 
Bulletin O of the station (E. 8. 3t., vol. in, p. 879). 

Experiments with fertilizers on sweet potatoes, E. B. Voor- 
HEES {New Jersey Stas . Report for 1891 , pp. 124-192 ). — A rfeprint from 
Special Bulletin P of the station ( E . S. E., vol. in, p. 883), together with 
analyses of the potatoes grown with different fertilizers. 

Experiments with fertilizers on peach trees, E. B. Voorhees 
{New Jersey Stas . Report for 1891 , pp. 133-138 ). 

Synopsis. — Nitrate of soda, superphosphate, and muriate of potash, singly or in com- 
bination, plaster, manure, and manure and lime were compared with no manure 
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ou Crawford Malacatoon peaches, Nitrate of soda alone did not inomise tbo 
yield, 'flic other two fertilizers alone or combined, and especially complete ferti- 
lizers, were effective. Tlie largest yields were from barnyard matin re. On the 
basis of cost of fertilizer per basket of peat lies, the best return was from muri- 
ate of potash alone, followed by the complete fertilizer. On the basis ot the 
selling price, the largest net profit was from tin* complete feitilizcr. 

This is a continuation of mi experiment on the farm of S. (\ Dayton, 
commenced in 1884. Nitrate of soda 150 pounds, superphosphate «T50 
pounds, and muriate of potash 150 pounds were used singly, two by 
two, and all three together; plaster 400 pounds, barnyard manure 20 
two-horse loads, and a mixture of 10 loads of barnyard manure and 50 
bushels of lime per acre, u ere each used on one plat; and two plats 
renuii nod immanuml. 

The variety of fruit is ('raw ford late Malacatoons. The first crop whh picked in 
1887. This was a small nop. Jn 1888 a good crop was secured. In 1889 the crop was 
again small, and m 1890 il was an entire failuie, as elsowboic in the State. Thin >enr 
a very large crop was picked, though poor in quality, as staled l»> Mr. l>a t \ton. The 
orchard was \ isi led b\ the chemist ot the station on September 10, at which time 
many trees were still oxnJoaded with fiuit, hut little of which could he considered 
as first class. * v 

( The yields and financial results in 1891 are fully tubulated.*] Of the single ele- 
ments, nitrate of soda has not increased the yield, plat 2 barely holding its own with 
pint 1 (unfcilili/ed). both superphosphate and muriate of potash have been cite# I- 
ive, though decidedly in lavoi of the ]>otash. The inn eased \iclds from eombiim- 
tioiiHoftwo elemeutsaie laige and practically uniform. The host > iehl from ehemieal 
manures is from the complete fcrtili/ci, hut tins is foity baskets lower than that 
from tl io barnyard manure. x * * 

[Concerning tlie pecuniary results, | muriate of pot asli was the most valuable of the 
single elements, gi\itig n greater net gain than barnyard manure, while nitrate of 
soda w r as of no value. The most profitable < ombiuat ion of two dements was on plat 
8, with muriate ot potash and Superphosphate, though nitrate of soda was decidedly 
beneficial when used in connection with either and in all eases moie profitable than 
large dressings of barnyard manure. The hugest not gain ($308.79), was on plat 9, 
from complete ehemieal manure. 

In view of the variable factor of selling price, the cost of fertilizer per basket 
■Would perhaps better express the relative effect of the different materials used. 

On this basis it appears that up to the present time the single fertilizing elements 
lia\e produced peaches at a less cost per basket than cither combinations of two ele- 
ments or of all three in the form of a complete fertilizer. The host return for money 
expended was seemed fiom the muriate of potash. The complete manure on plat# 
was superior to combinations of I wo elements, except on plat 8 [superphosphate 
and muriate of potash J, and also to barnyard manure. Jt must he remembered, 
bowexer, that the larger fields at a higher cost per basket maybe the most satisfac- 
tory- Koi instance, if the average selling price were hut 25 cents, 400 baskets at 20 
wwts profit would be less satisfactory than 800 at a profit of 15 cents. 

Tlit' yields, are given of e.orn grown with different fertilizers in a peaeh 
orchard ou the farm of 8. 8. Voorhees. 

Experiments with fertilizers on turnips, E. B. Y oorueks [New 
Jersey 8tm. Report for 1WH, pp. 139-141). 

Synopsin . — Mixed minerals and a eomplcte fertilizer were compared with farm ma- 
nure, alone and with chemical fertilizers, and with no manure on turnips. Drouth 
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reduced the crop. All the fertilizers used increased the yield, hut the complete 
fertilizer was somewhat more effective than barnyard manure. Kninit was the 
most effective form of potash. Financially the mixed minerals and the com- 
plete fertilizer were decidedly and almost equally profitable, 'there was no 
profit from barnyard manure. 

Tliin experiment was planned for potatoes, and the land was prepared 
and manured as described in the potato experiments mentioned above 
(p. ,20). The potatoes failed to germinate and turnip seed were sown in 
drills on all the plats. The early season was favorable but the crop 
suffered severely from the drouth in September. The yields of roots 
•and tops are tabulated. 

“The comparative effect of the different methods of manuring is 
shown in the following table, where the plats are grouped 


Unfertilized 

M mends 

Minerals and ml mm n 
Harm avd niantiM 

Hannan! and mixed < luminal maniocs 

A vci\\ decided o j n is sec ured from mmeials alone— an awraiie of 2.1 tons 01 over 
r>5 percent. Hie uddit ion of mt logcn to the mtncials increased they iehl t<>4 lions — 
a gain lor the nitrogen of O.T tons. The gains from 20 tons of barnyard manure 
and fiom 10 foils of barn van! manure with half quantity of chemical manure were 
identical, \j/„ 2.8 tons; on this basis of a \ iehl. theretoie, the chemical manures were 
on flic average superior to the barnvard manure and the barnyard manure was 
superior to the chemicals -without nitrogen. " * * The average yields forth© 

different forms of potash arc as follows, calculated on the basis of an acre: 


Tons. 

Yield from muriate 8. 7 

Yield from sulphate 10 . o 

Yield from kainit 1J.0 


The sulphate gtn e a yield of 1.5 tons, or 17 percent greater than the muriate, while 
from kainit the yield was 2.2 tons, or 26 per cent greater than from muriate. * A * 
In this section, whole turnips arc used in the da in . they are regarded us worth $8 
per ton. Assuming that the yield on the unfertilized plats paid expenses, the piofits 
from the different, methods of manuring are: 


Turnips 

J Tops ja*r 

1 (hull. 

1 

per acre. 

j acre. 

I Turnips, j Tops. 

Tons 

Tons 

Tom f j Tons. 

f> 1 

2 7 


a. 5 

:i :i ; 

3 4 | o. ft 

10. ' ! 

2 8 j 

4 11 0.1 

w t) 1 

2. 1 

3 8 ; —o.o 

9 9 

2. 3 

x s ! - .o. 4 


Minerals alone 

Complete immure 

Barnyard immure 

Barnyard manure and chemical manure. 


Y nine oft lu* 
increased 
crop. 

Cohtof fer- 
tilizer 

Net 
protit . 

$27.20 

$8.10 

1 $19.10 

22 80 

12. 74 

20,00 

30.40 1 

30. 00 

0.40 

30.40 1 

21.77 

! 8. 03 


A very decided gain was secured in all eases except from barnyard manure, which 
simply paid expenses when not including the extra cost of handling. The complete 
fertilizer though the most profitable was but little ahead of the minerals alone. 
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Experiments with nitrate of soda on strawberries, E. B. Voor- 
HEES (New Jersey Stas. Report for 18!) 1, pp. 14], 142). 

Synopsis , — Nitrate of soda was compared with manure on Sharpless strawberries on 
2 eighth aero plats of sandy loam liberally manured two years before with 
kainit and phosphate. Nitrate of soda increased the vigor of the plants and the 
yield of fruit mainly b> enlarging the individual berries. The net increase in 
protit was at the rate of about $40 per acre. 

Sharpless strawberries were set in 1889 on 15 eighth-acre plats of 
sandy loam land, both plats being manured at that time with 1,500 
pounds per aere of a mixture of kainit and precipitated phosphate. 
In the spring of 1X91 nitrate of soda, 200 pounds per aere, was broad- 
casted on L plat, the other remaining untreated. u A very derided 
difference was noticed in the appearauce of the plants on the 2 plats, 
those on the untreated plat showing a deeper color, larger leaves, and 
a much stronger bloom.” The yields of berries were, without nitrate 
162 quarts per plat, with nitrate 213 quarts per plat. 

The gain in yield from the use of nitrate was 31 quarts or 31 percent, and was 
due xuaiul.N to the increased size of the fruit; the number of berries was apparently 
little inn eased. 

The beiries vmc wold in the New Brunswick markets; the selling price averaged 
10| cents per quart. There was therefore a gain of $5.54 per plat or $44.32 per 
acre. The nitrate cost $15 per ion, which made the cost of the amount used $1.50 
per acre, in reality a aeturn of 10 cents for every cent invested in the nil rate. There 
iw no doubt but that this large increase in yield from nitrate of soda alone this year 
was made possible by the presence iu the soil ol considerable amounts of mineral 
elements supplied by the dressing of phosphate aud potash in 1889, though it forci- 
bly illustrates the profits that may be derived from special manuring. 

Report of horticulturist of Maryland Station, T. L. Bri nk 

( Maryland St a. Report for 18') 1 , pp. 3/9-42f,fys. 8). 

Synopsis,— The subjects treated are(l) the station orchards; (2) spraying experi- 
ments; (3) spraying apparatus; (4) test of varieties of tomatoes; (5) potted vs. 
transplanted tomato plants; (0) fertilizer test with tomatoes; (7) test of varie- 
ties of strawbernos, blaekbexries, and lettuce; (8) root rot of peas; and {9) win- 
ter budding. 

The station orchards (pp. 379-391). — Notes and tabulated data on ex- 
periments with .Paris green combined with ainmoniacal copper carbon- 
ate, copper carbonate and carbonate of ammonia, or kerosene emulsion 
and copper carbonate, on apple trees of the Winesap and Limbertwig 
varieties. Ravages by insect pests were diminished by the treatment, 
but as regards fungous diseases the results were inconclusive. Paris 
green iu combination with the copper compounds was quite injurious to 
the foliage. The mixture containing kerosene emulsion was prepared 
as follows : 

Three barn (about 27 ounces) of Lenox soap [were first dissolved] in 3 gallons of hot 
water. This w as poured into a barrel or half barrel, and to it was first added 1 
pound of carbonate of copper and 2^ ounces of Paris green. The whole was then thor- 
oughly mixed with a large Lewis combination syringe by repeatedly spraying it back 
into the barrel. The soap is a good suspender of both the carbonate of copper and 
Paris green. Six quarts of kerosene oil were finally added and thoroughly churned 



HORTICULTURE. 


43 


with the syringe till well emulsified into a green, milky mixture. This was then 
diluted to 28 gallons and sprayed upon the trees. The Paris green remained sus- 
pended very well and did not need as much agitation as when sprayed with water 
alone. The cost was about 51 cents for 28 gallons. 

All improved ammouiacal copper carbonate was prepared by the sta- 
tion chemist by dissolving 3 ounces of copper carbonate and 1 pint of 
ammonia in *4 gallons of water containing about 5 pounds of carbouato 
of soda. This mixture was diluted with 50 gallons of water. It was 
found that pyrethrum could be used with this mixture. 

Bordeaux mixture was successfully used on watermelons, cucumbers, 
muskmehms, pumpkins, squashes, tomatoes, strawberries, and quinces. 
Spraying with copper compounds did not prevent injuries to black- 
berries by red rust ( Cocoma niton s). 

Spraying apparatus (pp. 301-300). — Illustrated descriptions of various 
forms of spraying apparatus. 

Test of varieties of tomatoes (pp. 400-107). — Notes and tabulated data 
on a test of 81 varieties, in continuation of that recorded in Bulletin 
No. 11 of the station (E. S. If.., vol. n, p. 728). The varieties pro- 
ducing fruit at the rate of 15 or more tons per acre were Brandywine, 
Mayflower, Long Keeper, Fulton Market, Golden Sunrise, Table Queen, 
Annie Dine, Livingston Stone, Puritan, Hundred Days, Bronze Leaf, 
Burpee Climax, Extra Early Ad \ unco, Favorite, Paragon, Extra Early 
Jersey, McCullom Hybrid, llorsford Prelude, Buist Beauty, Igno- 
tmn, Matchless, Beauty, Peach, Volunteer, Morning Star, Golden Trophy, 
Little Gem, and Large Yellow. Of these, Long Keeper, Hundred Days, 
Extra Early Advance, and llorsford Prelude were among the earliest 
varieties. 

Potted vs. transplanted tomato plants (pp. 407-410). — A repetition of 
the test recorded in the bulletin cited above. The results in 1891, as 
tabulated, confirm those of the previous year in showing that the potted 
plants matured more fruit than the transplanted plants, and that a 
large portion of it was produced earlier in the season. 

Fertilizer test with tomatoes (pp. 410-412). — Notes and tabulated data 
ou an experiment in continuation of that recorded in the bulletin cited 
above. The varieties planted were Acme, Favorite, Atlantic Prize, 
Beauty, Dwarf Champion, Ignotum, and Llorsford Prelude. The ferti- 
lizers were nitrate of soda, dried blood, dissolved boneblack, and muriate 
of potash, used singly, two by two, and all three together, on 10 plats, 
2 plats receiving no manure. The yields on all the plats were very 
small, but in a general way confirmed those of previous years in indi- 
cating that nitrate of soda is the best single fertilizer for tomatoes and 
that good results are obtained from the use of a complete fertilizer. 

Tests of varieties of strawberries , blackberries, and lettuce (pp. 412- 
420). — A summary is given of a test of 118 varieties of strawberries. 
The most productive varieties were Staymen No. 1, Sadie, Warfield, 
Mrs. Cleveland, Clingto, and Staymen No. 2. The earliest varieties 
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were Michel Early, Hoffman, and Vau Daman. Tlie best varieties 
were more productive when cultivated in hills than in matted rows. 

Tabulated data and descriptive notes are given lor 10 varieties of 
blackberries. Early Harvest, Minnewaski, and Thompson Early Mam- 
moth were the most productive. 

Brief statements are made regarding a test of 77 varieties of lettuce. 
The best varieties grown for outdoor culture were Hanson, Grand Rap- 
ids, Denver Market, Sunset, Early Curled Simpson, Cal. All Heart, 
Paragon, and Early Curled Silesia. 

Root rot of peas (pp. 120, 421 ). — A brief account of observations on a 
root disease of peas at Harmans, Anne Arundel County, Maryland. 

Winter budding (p. 422). 

[Japau needling p«,ar stocks] were planed on the eighth of April in a hotbed having 
6 inches of wand o\ er the heating material. Hotli the heat of the mm and the manure 
beneath caused the sap to start in ihe storks, and in eight days they were readv to 
bud by the ordinary method. They were taken to a. warm room, budded with Mi- 
kado pear hods, and (lien placed hark in the sand to take. In about eight days 
more they had all taken nicely and were transferred to damp sawdust to await 
planting in the nurseiy and to pie\ out them from growing. A few days later they 
were set in the inn wry. During the summer they had good culture and made an 
average growth of '1 feet. They were all vigorous and large enough to he trans- 
planted to the orchard In hill. This method is practicable on a large scale, and 
it may he that a large and more convenient incubator can he devised to start, the 
sap enough so tin* hark will run and in which to place stocks when budded to make 
them take. 

The station vineyard [Maryland Sta . But . No. 1! 7, I he., 1891, pp. 
228-220). — A classified list of the varieties of grapes planted and 
general statements regarding the arrangement and culture of the vine- 
yard. 

Analyses of plants, fruit, etc. [Massachusetts State Sta. Report for 
1891, pp. 296, 297 , 827-626). — Tabulated analyses of carnation pinks 
(whole plant), grapes, sound wood of plums, black knot of the plum, 
banana skins, and miscellaneous fruits. 

Plowing to different depths, E. 8. Riohman ( Utah Sta. Bui. No. 
Id, dune 1, 1892 , pp. 1.2). — An account of an experiment in which plats 
used for cabbages, peas, carrots, sweet corn, and potatoes were plowed 
to a depth of 3, 0, or !> inches. In the case of peas the shallowest 
plowing gave the best results, in the other cases the deepest plowing. 


F0EESTEY. 

Report on forestry, 0. A. Keffer (South Dalcota Sta, Bui No. 29 
Dec., 1891, pp. 2-28). 

Synopsis .- ^oteis on the growth of a number of specie# of trees planted on experi- 
mental plat& at the station. 
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The following table gives the average growth of different species 
during three years (I88!)-’9J ). “All the figures are averages obtained 
by measuring a number of leading branches on the trees showing the 
greatest, least, and average growth.” 


Total tfiovvth in ineliea. 




1889. 



1890 



1891 
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* When transplanted. 


WEEDS. 

Notes on weeds, B. D. IIalktkd (Xew Jersey Stas. Report for 

1X91, pp. 91:1-910). 

Synoptih.— 'Phis iiichulos a report mi the study of wood roots, stutonu*nt> regarding 
the migration of woods, a comparison of the species of weeds found in Eastern 
ami Western States, general statements showing why foreign weeds become so 
troublesome in this country, and tin*, importance of taking measures for the 
extermination of weeds. 

In connection wit h the making <*f a collection of 100 of t he worst weeds, 
to he distributed to agricultural colleges, experiment stations, and other 
institutions, the roots of these species were carefully studied. The root 
systems were classified into taproots, fascicled roots, and root systems 
with tap and fascicled roots combined. Under each of these heads the 
roots were divided into five classes according to size. The results of 
this classification for the 100 species in the collection were as follows: 

Perennial weeds with taproots . — (1) Very large — Bouncing Bet ( Sapo- 
naria officinalis), 8t. John’s wort (Hypericum perforatum ), burdock 
(Arctium lappa), Canada thistle ( Cnieus arvensis ), dandelion (Taraxacum 
officinale ), dogbane (Apocynum canmMnum ), bindweed (Convolvulus 
arvense), bracted bindweed (C. septum), man-ofthe-earth ( Tpomma 
pandurata), and curled dock (Rumex crisp its ) ; (2) large — mallow (Malva 
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rotundifoUa), passion vine (Passiflora incarnata ), chicory (Ciehorium 
intybus), heal-all ( Brunei la vulgaris ), and catnip (Nepeta cataria ) ; (3) 
medium — sneeze wood ( Helen i urn ten uifoHum), ground ivy ( JVepeta heder- 
acea), and three-seeded mercury (Acatypha Virginian ); (4) small — none; 
(5) very small— * 110110 , 

Biennial weeds with taproots . — (1) Very large — nonesuch (Medicago 
hipulina), evening primrose ( (Enoihera biennis), wild carrot (l)aucus car- 
rota), parsnip (Pastinaca saliva), teasel (Dipsacus syl restris), hound’s 
tongue (Cynoglossum officinale), blue weed (Echium rulgare ), moth mul- 
lein (Vcrbaseum Mat t aria), and mullein ( Verbose urn thnpsus ); (2) large — 
yellow rocket (Barbarca vulgaris ); (3) medium — stick-seed (Echino- 
spernum lappula ); (4) small — dead nettle (Laminum ampleximttle ); (5) 
very small — none. 

Annual weeds with taproots . — (2) Large — -blaek mustard ( Brass tea 
nigra), shepherd’s purse ( Capsclla bursa-pastoris ), held pepper grass 
(Lepidium eampestre), pepper grass ( L. virginicnm), hedge mustard 
(Sisymbrium officinale), corn cockle (Lychnis gif hago), velvet leaf ( A bu- 
tilon aviccnncc), mayweed (A nth cm is cotula ), eoeklebur ( Xanthium can- 
adense), purple thorn apple (Datura tatula ), horse nettle ( Solatium ca?o- 
Uncnse ), tumbleweed (Afnaranins* albus), pigweed (A. chlorostachys), 
pigweed (A. retroflex us), goosefbot (Che nopodium alburn), black bind- 
weed (Polygonum con volvulus)] (3) medium — charlock (Brassica sina- 
pistrum, />. arvntsis), wild radish (Raphunus raphanistrmn), bladder 
ketmia (Hibiscus trionnm), carpet weed ( Mollugo vcrticillata), button 
weed ( Diodia teres), sow thistle (Sonchus oleraccus), knot grass (Polygo- 
num acieulare ), spurge (Euphorbia preslii), and spotted spurge (Eu- 
phorbia maculatw)] (4) small — ohiekweed (Sf ell aria media), and purs- 
lane ( Portnlaea ole race a ) ; (5) very small — none. 

Perennial weeds with fascicled roots . — (1) Very large — Scdum tcleph- 
ium ; (2) large — milkweed (Asclepias syriaea), toadflax ( L inaria vul- 
garis), climbing buckwheat (Polygonum dumciorium), and quack grass 
(Agropyrum repens ) ; (3) medium — tall buttercup (Ranunculus aeris), 
orange liawkweed (Hieracium aurantiaeum), cone- flower ( Rudbeekia 
hirta), and coco grass ( Cyperus rotund us ) ; (4) small — bulbous buttercup 
(Ranunculus hulbosus), and oxeyc daisy (Chrysanthemum Leucanthe- 
mum ) ; (5) very small — none. 

Biennial weeds with fascicled roots . — (1) Very large — none; (2) large — 
white melilot (Melilotus alba) and fleabane ( Erigeron strigosus ); (3) me- 
dium — fleabane (Erigeron canadensis ); (4) small — none; very small — 
wild onion (Allium vineale). 

Annual weeds with fascicled roots. — (l) Very large — none; (2) large — 
none; (3) medium — chamomile (Anthem is arvensis), fireweed ( Erechli - 
tin hieravi folia), sinartweed (Polygonum pcnnsylvanieum) , chess (Bro- 
mus sccalinus), barnyard grass (Panicum crus-galli), crab grass (P. san- 
guinale j; (4) small — chess (Bromus tectorum), witch grass (Panicum cap- 
illare ), and the two foxtails (Setaria glauca and 8 viridis ); (5) very 
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small — speedwell (Veronica per egrina), broom rape (Orobanche rarnosa), 
sandbar (Oenchrm tribuloides ), and wire grass ( Eleusine indiea). 

Perennial weeds with mixed roots , — (2) Large — motherwort (Leonurus 
cardUwa), the two plantains (PlanUigo lance olata and P. major), and sor- 
rel ( Unmet r aeetosella ), 

Annual weeds with mixed root s . — (2) Large — Texas horse nettle (So- 
larnrn rostratum ), spreading pigweed (Amarantus blitoides ), and goose- 
foot (Chenopodinm ambrosioides ) ; (3) small — liorseweed (Ambrosia trifid a) 
and ragweed (A. artemisiafolia). 

Oregon weeds, M. Craig (Oregon Sta . Buh No. 19, May, 1892, pp, 21, 
plates 19). 

Synopsis . — General statements regarding the growth and extermination of weeds, 
the text, of State laws for the extirpation of the Canada thistle and dagger 
couklehnr, and popular descriptions of a number of species which are aiming the 
worst weeds of Oregon. 

The worst weeds in Oregon include the following Aperies; Larkspur 
(Delphinium sp.), aconite (Aconifum ft seller i), wild mustard (Brassiea 
campestris ), winter cress ( Bar bar ea vulgaris), shepherd’s purse ( Capselta 
bursa-pastoris), alfilaria (Krodium deuterium), poison oalc (Rhus diver - 
sifoba ), poison ivy (A\ toxicodendron), sweet clover (Melilofus alba), bur 
clover (Medieago den lieu lata), wild gourd (Megarrhiza. oregona), dagger 
eoeklebur (Xanthium spin os inn), tar weed (Madia satire), mayweed 
(Anthem is coin la), oxeye daisy (Chrysanthemum Le uea n th cm urn ) , Can ada 
thistle (Cnieus arrensis), common thistle (C. lanceolatus), burdock (Arc- 
Hum lappa), French pink (Cenlaurea eyanus), sow thistle ( Sonehus 
olera eea), pepper weed (Gilia sguarrosa), dodder (Cusevta racemose), 
mullein ( Verbaseum thapsns), moth mullein ( V. blattaria), narrow-leaved 
plantain (Plantago lanceolate), yellow dock (Rum ex erispus), sheep 
sorrel (1C aeetosella), pigweed (Amarantus retrofiexus), Iamb’s quarters 
(Chenopodinm album), wild oats, (A vena fatna), chess (Bromns secalinus), 
couch grass (Agropyrum repens), and common brake (Pteris aquiline). 


DISEASES OF PLANTS. 

Report of vegetable pathologist of Massachusetts State Sta* 
tion, J. E. Humphrey (Massachusetts State Sta. Report for 1891, pp. 
218-248, plaU 1). 

Synopsis , — This includes notes on the rotting of ltd tuce, powdery mildew of the cucum- 
ber, and various other plant diseases, with suggestions for the preventive treat- 
ment of fungous diseases and especially of smuts. 

Rotting of lettuce (pp. 219-222). — An account of observations by the 
author on a fungus which causes the rotting of lettuce grown under 
glass. 

The structure of the fungus is very simple. From the creeping vegetative threads 
arises the erect spore -1 ci.iing ones which branch sparingly toward their tips. The 
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ends of tlie branches become slightly swollen, and from each is developed a number 
of short, pegliko projections. Each of these now begins to swell at its tip into a 
globular body, which increases in size and finally becomes elliptical in fprm. This is 
the spore, which when ripe falls from its attachment. The spores germinate promptly 
in water or a nutrient solution by pushing out one orniore threads each* These threads 
when supplied with nourishment grow rapidly into a much-branched mycelium, In 
a few days the erect spore-hearing threads begin again to be formed, ns above de- 
scribed. 'Well-nourished specimens growing in a moist atmosphere may, after the 
first spore cluster has been formed, put out a new branch from the fertile thread just 
below the cluster of spores. This thread then grows to a considerable length and 
then develops at its tip a new spore cluster, and this process may he several times 
repeated. The result of such a course of development is to produce what, appear to 
be very long, fertile threads, with spore clusters scattered at intervals along them. 

Instead of a spore cluster a thread may produce, apparently only when it comes in 
contact with some solid substance, a, compact cellular mass, which clings closely to 
the surface with which it, is in contact. 1 * * 

Careful examination of a quantity of mateiial has failed to show am sclerotia, 
but it is by no means certain that tiny may not he formed at least in some cases. 

In its development , so far as observed, and in the details of its structure, this 
fungus appears to agree w ith the form Known as ftotryti*( Foii/actis) vulgaris, Kr., a Fid 
is with little doubt the conidial stage of some scleiotnuu producing Pvziza (Selero- 
iinia). 

Thorough disinfection of the greenhouse uml careful culture of the 
plants will very largely prevent loss from rotting. 

Powdery mildew of the cucumber (pp. 222-22<>). — Ho far as known to 
the author the first announcement of this disease in this country was 
made in Bulletin No. 40 of the station (K. S. Ii., vol. ill* p. 102), Plants 
affected with the disease were sent to the station by 4. Fisher of Fitch- 
burg, Massachusetts, and h. H. Bailey of the New York Cornell Station. 

The disease ordinarily appears first on the upper surfaces of the leaves and some- 
times on the stems of the host plants in the form of small, roundish white spots, 
which have the peculiarly powden appearance which has given to Ibis group of 
fungi their name. These young spots suggest the effect of scattered splashes of dour 
upon the plant. Microscopic study shows that (lie white substance consists of the 
threads and spores of the parasite. The hui face of tin* host plant is covered by 
a close la>er of flattened ccIIn, the epidermis, and the vegetative threads of the para- 
site develop close to this outer surface. 4,1 v * 

The superficial threads grow and branch freely and soon begin to send rtp erect, 
vertical threads, from which, after they have reached a certain length, spores are 
formed by the cutting off of the tip and of successively lower portions by consecu- 
tively formed roll w alls. Each oblong segment becomes in its turn rounded off at 
the angles and somewbat enlarged at the middle and then falls from its support, 
ready for germination. On a well-de\ eloped thread one may thus see a chain of 
spores in all stages of development. These spores may vary considerably in size in 
specimens from the same source; but they do not usually, if ever, differ so widely 
as do those from Dr. Fisher’s and Prof. Hailey's specimens. Between the two there 
is a considerable difference in form as well as in size, which may point to a specific 
difference in the parasites from the two sources. * * * 

These spores when fully ripe germinate readily in water, but do not develop far. 
Each gives rise to a germ tube, usually near one of the original corners of the spore; 
but this tube rarely reaches a length greater than twice the short diameter of the 
spore. On nutrient gelatin prepared with an infusion either of prunes or cucum- 
ber leaver the spores will develop no farther than in water ; but in ft drop of water 
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on the surface of a living cucumber leaf they send a branch of the gorm tube down- 
ward, as a haustorium, into the underlying epidermal cell, and then grow and branch 
freely, until a considerable mycelium, forming a spot upon the leaf, is developed. 
From the readiness with which the leaf and stem and all succulent parts of the plant 
are attacked in this way, the disease spreads rapidly or may be arfcifi chilly commu- 
nicated to healthy plants. * * * It lias been known as the variety Cucurbitarum 
of Oidium et'ysiphoides, Fries, which embraces various undetermined summer-spore 
stages of this group. But during last December on several of the leaves of cucum- 
ber plants on which the disease had been allowed for six weeks to run its course and 
which were covered by the summer spores of the fungus, there appeared smoky spots 
perhaps half an inch in diameter. On these spots were seen the young yellow and 
brown spore fruits or peritheria of the winter stage. These soon reached maturity 
and furnished tlio moans for specific identification of the parasite. The dark-brown 
Tipe perithecia are provided with irregular brownish appendages around their bases, 
and contain several spore sacs each. Each spore sac contains typically and most 
commonly two spores, but this number is often reduced to one and less often rises to 
three or even four. A careful comparison of tins fungus with the described species 
of the genus Erysiplw, to which it plainly belongs, shows it to agree in all essential 
details of structure, perithecia, haustoria, etc., with E. dchoracearum DC. * * * 

Prof. Bailey and Dr. Fisher, as well as the writer, have found that this dis- 
ease may he kept m check in the greenhouse by spraying tho plants as often as 
is necessary with a solution of sulphide of potassium (liver of sulphur) in water, 
an ounce of the sulphide to 4 gallons of water. A stronger solution injures the 
plauts and fruits. Spraying with t lie aiunioniacal carbonate of copper has been 
found even more effective. But Prof. Bailey finds more effective than either exposure 
to sulphur vapor. This is accomplished by closing the house us tight as possible 
for half an hour or an hour at a time, while it is filled by the. vapor arising from a 
vessel of sulphur kept a little above the melting point on a small oil stove. The 
vessel should be porcelain- lined to protect the iron from the action of the sulphur. 
This vapor appears to be harmless to the host plants, while fatal to surface parasites 
like the powdery mildews. 

Miscellaneous notes (pp. 220-235). — A brief account is given of obser- 
vations on a disease of the potato plants, caused by a fungus appar- 
ently belonging to the genus Maerosporium. 

An undetermined disease of cucumbers was also studied by the author 
from specimens sent from Fitchburg, Massachusetts. 

This disease is characterized by a dwarfed and stunted appearance of the shoots 
attacked. Tho young fruits become deformed and distorted, and some of the leaves 
which reach a considerable size, perhaps because they are attacked late, turn yellow 
and die. Sometimes a plant will push out a new and vigorous shoot which may 
grow for a time, but sooner or later is pretty sure to succumb. Over the lower 
surface of these yellow leaves may ho soon on close examination, a delicate, white, 
glairy film, which recalls by its appearance a very thin, dried streak of some albu- 
minous substance. Microscopic study of this film shows it to be a web of very fine 
interlacing fungus threads, closely adherent to the surface of the leaf. No spore 
formation was over observed on the loaves as they come from the forcing bouse j but 
when afresh leaf, covered with a well-developed film, was placed in a moist chamber 
the threads gave rise in two or three days to numerous short, erect stalks, irregu- 
larly scattered along their sides. These stalks taper somewhat, toward their tips, 
which are rounded or slightly knobbed, and bear the elliptical or rather kidney- 
shaped spores of the fungus, These spores when placed in water swell up by 
absorption of water until they become nearly or quite spherical in form, and then 
germinate by extending a germ tube nearly as large as the average of the vegetative 
filaments of the fungus. 

3080— No, 1—4 
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Brief notes are also given on three kinds of fnngi attacking winter 
rye ( Urooyxtis occulta, Puceinia rubigo-vera, and I’ladoxporium herbarum), 
dub root of cabbages (Plaxmodiophora braxxiecc), blights df celery (Ccr- 
eoxpora apii and a form of *S hptoria), two clover fnngi, ( Uromyces tri/olii 
and Polythrineium tri/olii), a fish hatchery fungus (Aehlya raemoxa), 
rust of poplars (Melampxora populina), and authracnose of cheHtnuts 
(Marsonia oehrolcuca). Studies on black kuot of the plum are in prog- 
ress. 

Pre vcn tire treat-men t of fungoux dixeaxcx (pp. 235-248). — General direc- 
tions are giveu for the pre\ entiou of diseases of plants by hygienic 
treatment and by the use of lungicides. The methods of preparation 
aud use of various fungicides aie described. Smuts of oats, barley, 
wheat, rye, and corn are briefly described, with illustrations, and di- 
rections for their treatment are given. 

Notes on fungi, T. A. Williams (South Dakota Sta. Bui, No. 29, 
Dec., IMJ, pp. 29-52). 

Synopsis . — Goncial statements aie made regarding the uatnie and heatment of 
luirgouh diseases ot plants, and directions ajo given tor heating the seed of gram 
with hot watei and \uth potassium sulphide. Theio are also hnef notes on 
species ot fungi more or less pie\ alent at the station 

The fungi more or less prevalent at the station include the following 
species: (1) Fungi injurious to useful plants — Peronoxpora nrlhuri, P. 
viola, Podoxphara tridactylu, Sphanotheea pannosa, ft mors-vra-, Micro- 
xpha-ra alni , Eryxiphc communis, Spha-ria ulmw, Phyllachora graminis, 
Plowrightia morlma, Ehytisma aeerinam, Uromyces tri/olii, Melampsora 
farinoxa, M. populina, Puceinia coronata, P. graminix, P, pruni, P. 
stipiv, P. viola', JEcidhm fraaini, AS. groxxularice, Uredo ca-ornu nitaix, 
Ustihigo arena-, V. hyphodytex, U. maydix , U. vvda, U. Iritici, Vermicu- 
lar in denndata, Stcgonoxpora spinaeia-, Scptoria pruni, ft ribex, ft rubi, 
Piggotia fraxin i, Oidiurn cryxiphoidcx, liamularia armoracice, R. tulasnci, 
Scoletotrichum maculicola , Cercoxpora beticola, C. ciramxcissa, Cerato- 
phornm nlmicolum: (2) fungi injurious to weeds — Ernpuxa muxem, Pero- 
noxpora cyparixxiai, P. leptoxperma, St-lcroxpora grnminieola, Plaxmo- 
para halxtedii, Vyxtopux bliti, C. candidux, ('. portulaca-, V. tragopogonix , 
Eryxiphc euphorbia-, Uromyces polygoni , U. rndbecMa-, Puceinia convol- 
vuli, P. cmaeulata, P. hrlianthi, P, polygoni, P. prenanthix, P. taraxaci 
J\ xanthii, Phragmidium xpeeioxum, P. xubcorticum, ASeidiim apoeyni, AH. 
eompositarum, AS. euphorbia!, AS. jamexianum, AS. urticas, AS. verbena-, 
Uxtilago paniei-miliacei, Entyloma phyxalidix, Scptoria asdepiadk-ola, ft 
airiplkex, ft erigerontis , ft laetncicola, ft polygonorwm, ft rudbecMai, 
Ovularia obliyua, h’nmnlaria arm-mix, Cercoxpora avimilarix, C. clavata, 
C.zizieej (3 ) fungi injurious both to useful plants and weeds— Perot o- 
spora effnxa, P. paraxitica, Claviceps purpurea, Puceinia mcnthcc, Coleo- 
xporium xolidaginix, C. xonchi , Scptoria cenothem, Pericularia grixea, 
Cercoxpora roxicola. 
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Report on fungous diseases of plants, B. I). Halsted (New Jer- 
sey Htas. Report for 1891, pp. 1233-340, figs. 21). 

tiynopsis. — -General note* on fungous ditjeiiMOs of plants and tboir treatment, and notes 
on observations and experiments by the author on eleven aperies of Perono#iwr<e f 
diseases of ooleiy, soil and black Tots of sweet potatoes, raspberry anthraenose, 
tomato blight, diseases of tin* eggplant, aufchracnoae of tin bean, a disease of 
Lima beans, germination tests of Monitiafructigcna, eausesol damping off, anthrao- 
nose of variegated plants, fungous diseases of various plants, and nematodes as 
enemies to plants, 

General notes on fungi (pp. 235-240). — A lnief historical statement 
regarding studies on fungi, and sliort notes on a number of species of 
fungi common on wild and cultivated plants. 

Sate* on Peronosporw (pp. 247-249). — Brief notes on observations by 
the author on the following species : Potato rot ( Phylophthora infestans ), 
grape mildew (Plasmopara viticola ), P. pygnuva , geranium mildew (I\ 
geranii ), lettuce mildew (Uremia laetuca'), crucifer mildew (Peronospora 
parasitica), cucumber mildew (P. enbensis), iivedinger mildew (P. paten- 
tilkt •), sweet potato mold (Cysiopus ipommr panduraUr), white mold 
(C. candidw), and purslane mold ((’. portulaew). 

Nome fungous diseases of celery (pp. 250-259). — This article is reprinted 
from Special Bulletin i) of the station (E. 8. I?., vol. ill, p. 884). 

Field cj peri mails with soil and black rots of sweet potatoes (pp. 2G0- 
200). — A condensed account of experiments reported in detail in Special 
Bulletin M of the station (E. S. R., ml. in, p. 703). 

Field experiments with raspbtrry anthraenost (pp. 200, 207). — A brief 
account of experiments in which raspberries wore sprayed with Bor- 
deaux mixture, carbonate of copper and carbonate of ammonia, and 
carbonate of copper or sulphate of potassium. Tlio icsults w ere nega- 
tive. 

An investigation of tomato blight (pp. 207-270). — A report of investi- 
gations by the author under direction of the Mississippi Station, which 
w 7 as also given in Bulletin No. 19 of the Mississippi Station (E. S. It., 
vol. ill, p. 702). 

Nome fungous diseases of the eggplant (pp. 277-283). — Illustrated notes 
on observations by the author on seedling stem blight ( Phonia solani ), 
leaf spot (Phyllostieta hortorum ), anthracnose (Glccosporiiim melongenm), 
and stem rot (Neetria {pomace). 

Seedling stem blight is caused by a minute fungus which produces 
black specks embedded in the substance of the diseased portion of the 
plant. 

Antliracnose u produces a shallow pit in the surface of the fruit upon 
which soon appear minute blotches tinged with pink.” This disease 
has as yet been found only occasionally upon the eggplant. 

Stem rot of the eggplant has been showai by the author to be due 
to a species of neetria which has also been found upon the sweet potato. 
u The neetria in question is closely related to Warlich’s Neetria v andee, 
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The blight prevalent on the heaves of chrysanthemums was found to 
be due to a species of Heptoria. 

A disease of orchids was found to bo duo to a species of Oloeosporium, 
which did not appear to be O. einctmn as its spores wore twice as long 
as those of that species and not curved. 

A blight due to Phyllostieta hydranycw has been observed on hy- 
drangeas. “ Tlie fungus is spread by innumerable spores which are 
borne in minute pimples that nearly cover the brown patches of the 
leaf.” 

The foliage of the nasturtium was injured by a species of Altcrnaria . 
A form of anthracnose was also observed on plants of this kind. 

An investigation of diseases of violets lias been made and will bo 
reported in a future bulletin of tlie station. The following diseases are 
mentioned: Phyllostieta riola\ M arson i a viola\ Vereoxpora viola', Aseohyta 
viola*, Col h’tof rich uhi sp., (Hwosporium sp., Pero n ospora v i o lea\ and Zy- 
godesmvs albidns. 

“Outside of fungi, the red spider has been observed as doing consid- 
erable damage, but Morse than this are the gall worms, mentioned in 
the last report (1800), which are responsible for much mischief done, 
but being out of sight are not easily detected.” 

Carnations have been found to sutler from the attacks of tieptoria 
diantln, a species of Colletotrichunu and a rust ( Uromyees caryophyb 
linns). Sulphide of potassium 0.5 ounce to 1 gallon of water has been 
successfully used to prevent blight in a large greenhouse devoted to 
carnations. 

Notes on treatment for fmuji (pp. 304-310). — Practical suggestions 
regarding the treatment of various fungous diseases arc collated in this 
article from reports in the publications of this Department and the 
stations, as follows: 


Name of disease. 


Publication 


Ilxpminrnt 
Station ltword. 


Spot r linen so of cborry and cununt {('yknOio- 
Mfwrmm j>vdt) 

Pear and qumco loaf blight (Kntomot>ponutn 
mamlatum). 

Apple rust 

Pew* blight 

Antlrrantoftu of tins rospboiry (Olaosponum 
vfuftum). 

lettuce rot 

Potato scab 

Potato lot (Phytophthoia i nfertans) 

Clover rust ( Vromyces trifotn) 



Iowa Station Bulletin No. 13 

Delaware Station Bulletin No. 13 .... 

Cc/nncc ti< ut State Station Bulletin 
No 107 

Journal of Mycology, vol. vll, p.36 . 
Ohio Station bulletin \ob iv, No. (1 ... 

Massai hiuwtta State Station Bulletin 
No. 40. 

North Dakota Station Bulletin No. 4.. 

Vermont Stat ion Bulletin No. 24 

New York Cornell Station Bulletin 
No. 24. 

Kansas Station Bulletin No, 16 

Indiana Station Bulletin No. 35 

Ohio Station Bulletin vol. iv, No. A ... 


Vol. Ill, p. 217. 


Vol. ii, p. 711. 

Vol. m, p, 327. 
Vol, ui, p. 411. 

Vol. in, p. 162. 

Vol. ill, p. 019. 
Vol. hi, p. Id. 
Vol. II, p. 421. 

Vol. II, p, 038. 
Vol. II, p. 037. 
Vol. in, p. 243. 


Nematodes as enemies to plants (pp. 310-313).-— In addition to those 
plants mentioned in the Animal lieport of the station fi>r 1890 as being 
injured by nematodes, the following kinds were found to suffer from the 
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same trouble in 1891: Begonias, pelargoniums, salvias, zinnias, moon- 
flowers, and ferns. 

Fungi affecting truck and garden crops, G. MoOaiithy (North 
Carolina Sta, Bui. No. Si, Apr. 21, 1892, pp. 2o, Jig*. 9). — The nature of 
fungi and the means for their repression are briefly discussed. Formu- 
las are given for fungicides, and spraying apparatus is described ami 
illustrated. Suggestions are given for the treatment of vegetables tor 
the fungous diseases named in the list given below: 

Beans for pod blight ((Umsporium lindemuthianum) and leaf spot 
(Vromyces append kulalus), cabbages for blight (Verouospora brassiciv 
and Cyst op us Candidas) and club root (Plasmodiophora hrassiew), celery 
for blight (('ereospora apii), melons for blight, pota toes for rot (Phy- 
tophthora infestuns ), sweet potatoes for black rot, strawberries for leaf 
rust, and tomatoes for rot (Maerosporium tomato and Cladospomm ful- 
rvm). 

Black knot of plum and cherry (New York Male Sta. Uni. No. 10, 
w. Her., Mar., ISO'*, pp, 2#-7/, figs. 7). — Statements regarding the his- 
tory and prevalence of lOowriyhlia morhosa in New York and an illus- 
trated description of this fungus, with suggestions as to its repression. 

Treatment of diseases of the grape, W. B. Alwooo ( Virginia Sta. 
Bui. No. Jo, Ap>\, 189'J, pp, >7 -/ /j. — Summarized statements regard- 
ing the preparation, cost, and use of fungicides for the black rot and 
other diseases of the grape. The following formula for Bordeaux mix- 
ture lias been tested with good results in the work of the station: Cop- 
per sulphate 2 pounds. lime (fresh) 2.5 pounds, water 23 gallons. 
Another preparation, in which carbonate of soda 2.5 pounds was sub- 
stitutedfor the linn*, has proved satisfactory. The cost of either of 
these fungicides is calculated to bo 9 cents per 25 gallons. Analyses 
by the station chemist confirm the results obtained elsewhere in show- 
ing that sprayed fruit is not unwholesome. 

Analyses of sprayed grapes (New York State Sta. Bid No. 11, n. 
scr., Apr., 1802, pp. Ad-os). — Analyses of grapes from a vineyard at 
Marlboro, New York, which had been sprayed with copper compounds. 
The amount of copper found on the berries averaged j A grain per 
pound of fruit, and on the stem grain per pound of fruit and 
stems. “To got an amount of copper that would be regarded as serious 
if taken at one dose, one would need to eat not less than 3,000 pounds 
of grapes, skins included, or not less than 5,000 pounds including ber* 
lies and stems. 7 ’ 

Spraying with fungicides for potato blight (JVWr York State Sta. 
Bui, No. il , n. ser., Apr., JS92, pp. 44-40). — Notes and tabulated data 
for an experiment in which White Star potatoes were sprayed with 
Bordeaux mixture and ammoniaeal carbonate of copper. Both fun- 
gicides were effective, but on the whole the Bordeaux mixture was the 
most satisfactory. 

Analyses of copper compounds (New York State Sta. Bui. No. 41, 
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n. Her., Apr., 1892, pp. 47-56 ). — A report on analyses of copper sulphate 
in three different forms, copper carbonate in two forms, Oopperdine 
(dry and in solution), and “ prepared Bordeaux mixture.” The results 
showed the necessity for care in the purchase of such compounds and 
that home mixing is likely to be relatively economical. 


ENTOMOLOGY. 

Report of entomologist of New Jersey Stations, J. B. Smith 

(New Jersey Stas. Report for 1891, pp. 341-426, Jigs. 23). 

Synopsis. — This contains a general review of the work of the year, and notes oil tlio 
rose chafer, insects injurious to the blackberry, squash borer, corn bill bug, 
pear midge, cranberry grasshoppers, Angoumois grain moth, and plum eurculio ; 
there is also an article on farm practice to control insect injury. 

The rose chafer (pp. 350-372). — Notes on Macrodactylvs subspinosus 
reprinted from Bulletin No. 82 of the station (E. S. R., vol. in, p. 169). 

Insects injurious to the blackberry (pp. 372-385). — A reprint of Special 
Bulletin N of tlie station (E. S. R., vol. Til, p. 705). 

The squash borer (pp. 385-394). — In the Annual Report of the station 
for 1890 (E. S. R., vol. Hi, p. 309) information was given regarding the 
squash borer {Melittia ceto). The present report contains an account 
of observations made in 1891 with a view to finding a means of repress- 
ing this pest. June 26 the eggs of the borer were observed on the 
vines of Hubbard squashes. At first the eggs were laid very close to 
the surface of the ground, but later in the season further along at the 
joints, 6 or 8 feet from the base. u Under the microscope the eggs 
show a very finely sliagreened surface with slightly raised lines forming 
hexagonal figures. The shell is thick and chitinous, but very brittle 
and readily broken.” 

Treating the eggs with kerosene emulsion did not prevent the devel- 
opment of the larvae. July 2 the author again examined the vines. 

None of the eggs wero yet hatched and they were in still greater number than 
before. On eleven bills of Hubbard squashes, rubbed the stem on all sides with 
thumb and finger from the surface to and around the base of the first large leaf, 
using a little earth to get a rougher friction, which would be more certain also to 
get into crevices or hollows where eggs might be concealed. The object was of 
course to crush the eggs, and this was thoroughly accomplished in almost every 
case. The rubbing extended to a little below the surface, and the work was quiekly 
and easily done. On another hill the plants were carefully removed and all the 
eggs were separately crushed. The plants were at once reset; but though there 
was a slight rain at the time and the plants were watered next day, they did not 
start again for a long time and never amounted to anything, * * * 

On July 7 I found the moths still flying. Three specimens were taken, evidently 
fresh and probably recently out of the pupa. On the tenth I examined several of the 
vines and found more eggs, one of them just hatched. The latter had evidently 
escaped the rubbing; the others were probably later and were somewhat further 
from the base. On the eleventh the last eggs in my possession hatched, giving a 
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period for this stage of about fifteen days, assuming that of those collected by me 
on June 25 some had been laid on that day and that those had been the last to hatch. 
None of the eggs had a period of less than ten days, and assuming fifteen days to be 
normal thoso that first hatched must have been laid about June 20. It will bo safe 
to say, I think, that the moths begin to make their appearance about June 18 and 
coutinuo to about the same date in July. None were observed in Mr. Marshall’s 
patch after July 10, but I had caught several, and 1 have been iuformed by entomol- 
ogists that they had taken the species as late as the t wentieth, 3>r. D. 8. Kellicott of 
the State University at Columbus, Ohio, informed me that he capt ured an apparently 
fresh specimen the latter part of August. This indicates a double brood, and does 
not agree with the general habit of the insect in New Jersey. Thoso observations 
would extend the period of hatching from July 0 to July 30 at least and probably 
to August- 5, and would make a difference of about a month between the oldest and 
youngest larva. This is borne out by what is observed in the vines. 

Before the middle of July the squash vines were rubbed a second time 
and covered at the joints to facilitate, rooting. The experiment was so 
far successful that the vines grew to large size and produced an abun- 
dant crop. 

“Two points maybe considered proved, (1) that rubbing the stem 
of the vines from base to and around the first large leaf will destroy 
the early-laid eggs; (2) that the vine is able to maintain its own vigor 
and mature fruit from joint roots even svbere it is entirely severed at the 
base,” 

The com bill bug (pp. 394-390). — Brief notes on injuries by Sphcnopho- 
rus sculpt His at various places in New Jersey and suggestions as to 
remedies. 

The pear midge (pp. 397-402), — Notes on the life history, migration, 
and treatment of Diplosis pyrirora , which seems to be spreading rap- 
idly in New Jersey. 

Cranberry grasshoppers (pp. 402-405). — In view of the fact that cran- 
berry growers are very positive that grasshoppers and crickets are 
injurious to cranberries, the author gives a brief account of the life 
history of the red legged grasshopper (Melanopl as femur rubrnm) and 
the differential grasshopper (AT. differential is), with suggestions as to 
remedies. 

The Angoumois grain moth (pp. 405-408). — A brief description of Gcle- 
chia eerealella , with suggestions as to remedies. This insect was re- 
ported as infesting wheat in New Jersey in 1891. 

Farm practice and fertilizers to control insect injury (pp. 409-420). — 
A reprint of Bulletin No. 85 of the station (E. S. K.,vol. nx, p. 010). 

The plum curculio (pp. 420-423), — Brief aecouuts of experiments by 
the author and others with kerosene emulsion. In only one case x?as 
this treatment reported to have been successful. 

Insecticide machinery (pp. 423, 424). — A long lance for knapsack spray- 
ers with a Yermorel nozzle is described. u It is intended for under- 
spraying low plants like cabbages or the leaves of melon or similar 
vines. It is indispensable to truckers and by its means such pests as 
the melon louse or cabbage louse can be easily and certainly reached. 
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The force of the spray from well an apparatus is great enough to pen- 
etrate into the curled leaves and to reach every insect in every told, 
while very little liquid is wasted or applied where not needed,” 

Miscellaneous notes (pp. 424-42(5). — Brief statements regarding the 
treatment of the horu tty, citron and melon lice, cabbage worm, and 
peach borer. 

Observations on injurious insects, 1891, C. 1*. Gillette ( Colo- 
rado Sta. lh(l. Wo. V), May, 1892, pj>. 32, figs. 12). — Notes on the following 
insects, with accounts of observations by the author and suggestions 
regarding remedies: Fruit tree leaf roller (Cacerviu argyrospila), bov 
elder leaf roller (('. semi/era na), grapevine leaf roller (Typlilocyba riti- 
fex !), gooselierry fruit lly (Trypeta canadensis) imported currant borer 
(Sesia tip ul i/or mis), Western currant and gooseberry span worms ( Tham- 
nonoma l-linearia and T. Jiariearia), spotted bean beetle ( Kpilaehna 
corrupta), squash root maggot ( Cyrtonema stabulans ?), and pea weevil 
(Iiruehus pisi). 

Insects affecting truck and garden crops, (1. MoOahtitv (North 
Carolina Sta. P.ul. No. XI, Apr. 21. 1 x<)2. pp. 2’>,figs. 2,1). — Formulas are 
given for insecticides and suggestions art* made for the repression of 
the following insects: Cutworms, cabbage worms (Paris rupee and P. 
olrracctt'), terrapin bug (Muryantia histrioniea), flea beetle ( (i rapt oil era 
sp.), cabbage louse (Aphis brassiea’), squash bug (Anasa tristis), striped 
cucumber beetle (I)iabrotica rittata), Colorado beetle ( Doryphora deeem- 
lincata), black blister beetle (Cantharis nnllalli), and tortoise beetle 
(Cassida hi rittata). There are also brief accounts of the following 
beneficial insects: Nine-spotted ladybug (CoceindJa norempunrtafa), 
ten spotted huh bug (Hippodamia macula fa), convergent ladybng 
(Uippodamia convergent, ), fiery ground beetle (Calosoma calidum), green 
ground beetle (Calosoma scrutator), murky ground beetle (llarpalus m- 
liginosus), Virginia tiger beetle (Tetraeha eiryinica), elongated ground 
beetle (Pasimachus cionyntus). banded soldier bug (Milyas eircinatus ), 
thick-thighed soldier bng (Aeonthocephala femorata), and dragon fiy 
(Libel ula trimaculata). 

Notes on insects, E. 8. H kjhman( Utah Sta. Pul. No. 1 i, June 1, 1x92, 
pp. 7-11, Jigs. 7). — Accounts of the cabbage plant louse (Aphis brassiea’) 
and its enemies, and of the flea beetle (Ppitrix erinita), with sugges- 
tions regarding remedies. In the author’s experiments kerosene emul- 
sion has proved the most efficient remedy for these insects. 

Analyses of insecticides (Massachusetts State Sta. Report for 189 1, 
p. 3:19 ). — Analyses of Paris green, tobacco liquor, and Dalmatian insect 
powder, made iu 1891, and a compilation of analyses of various insecti- 
cides. 
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FOODS — ANIMAL PEODUCTIOU. 

K. \V. Aiik.iV, Editor. 

Food investigations, W. O. Atwatkb anti T). Woods (Connecti- 
cut Storm St a. lie port for IS'Jl, pp. 11-171). 

Synopsis . — -Tin* ai'romit vi th«‘S< k in\<‘8tigat!oiifl iti< hides mfrodm'toiv Hfuteiuentf* anti 
clinpteiH on tlio composition oi loot l matciiHlN, a study of diotuiios and dietary 
standards, methods ol food in\ estimation, and the eetmomie npplu alum of results 
of studies of food and dtottuies. The conclusion is rea< In <1 that dietaries and 
food puxlm turn in this eouuti.v me out of ImJiiwe. Too much eurholij drates 
and tat are pi nd need and eonsnmed and too little protein. A itaumt' of some of 
these hrv< stigations was j>ncn m Bulletin No. 7 of the station (L. S. B., *vol. in. 

Com posit hit of food material# (pp. 46-90). — A brief description of tlie 
methods of analysis employed, and analyses of the following food 
materials: Separate pm t ions of a side of beef, of mutton, and of lamb; 
iniseella neons euts and pieces of fresh and preserved beef, mutton, veal 
and pork; sausage, poultry, hens 9 eggs, a laigenumber of different kinds 
of fresh and preserved fish, shell lisli, ete.; \ arious animal organs (liver, 
heart, gizzard, lungs, kidney, tongue, tripe, and beef marrow): wheat, 
graham, and rye bread; crackers, oatmeal, buckwheat flour, farina, and 
groats; starch, sugar, molasses, milk, butter, cheese, and oleomargarine; 
canned corn, canned peas, and canned tomatoes; potatoes, sweet pota- 
toes, heeds, turnips, carrots, onions, squash, pumpkin, cucumber. cabbage, 
eaulillowor, lettuce, spinach, rhubarb steins, asparagus, tomatoes, green 
peas, string beans, Lima beans, okia, green sweet corn, eggplant, 
apples (flesh), pears, chenies (flesh), strawberries, blackberries, whortle- 
berries, cranberries, Catawba grapes, lemons, oranges, banana (pulp), 
pineapple, watermelon (dealt or pulp), nutmeg melon (flesh or pulp), 
rice, dried beans, corn meal, white hominy, pearl barley, and rye flour. 
The analyses are of the edible portion, but the imreentage of refuse or 
waste is usually given. These data are given m detail and compiled in 
tables showing the maximum, minimum, and average composition. 
Many of the analyses of vegetables are from Jenkins and Winton’s 
Compilation of Feeding Stulls published by this Office. 

A study of dietaries (pp, 90-106), — Two studies of dietaries were 
made, one of a boarding house where 13 men and 8 w omen boarded, and 
the other of a private family of B persons. In both eases the observations 
extended over one month. Weights were taken of all food materials 
purchased and of the waste, and in the case of the boarding house 
samples of the food purchased and of that thrown away were taken for 
analysis. From the analyses in the latter case and from average analy- 
ses in the other, calculations were made of the total amounts and 
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potential energy of nutrients consumed. These data are fully tabu- 
lated. 

fin tli© case of tli© boarding Lour©,] about one ninth of the total nutritive ingredi- 
ents of the food was left in the kitchen and table waste. The actual waste was 
worse than this proportion would imply, because it consisted mostly of the protein 
and fats, which are more costly than the carbohydrates. The waste contained nearly 
one fifth of the total protein and fat and only one twentieth of the total carbohy- 
drates of the food. Or, to put it in another way, the food purchased contained 
about 23 per cent more protein, 24 per cent more fats, and 6 per cent more carbohy- 
drates than were eaten. And, worst of all, for the pecuniary economy or lack of 
economy, wasted protein and fats wore mostly from the meats which supply them in 
the costliest form. At the ratio in which the nutrients were actually oaten in this 
dietary the protein in the waste would have sufficed one man for one hundred and 
twelve days j the fats would ha\e supplied him also for one hundred and twelve days, 
and the carbohydrates for thirty days. * * * 

rSuggost ions are given regarding home study of dietaries.] While it may bo imprac- 
ticable to bring our daily ration to accord very closely with n standard dietary, it is 
practicable to see if in our eating we are varying very greatly from this standard. 
If the kinds and amounts of food eaten during a given period, as a week or a month, 
be recorded, from these data it will be quite easy to calculate the pounds or grams of 
protein, fats, and carbohydrates that have been used, and in this waj we can learn 
how our actual dietaries vary from what they should be. It is of course easy to 
devise a simple ration which should give oxactly what the different standards call 
for, but in practice this is not feasible, since we us© so many kinds of foods. The 
American standard for a man at moderate work calls for 125 grains (0.270 pound) of 
protein, 125 grams (0.27 6 pound) of fat, and 450 grams (0.992 pound) of carbohy- 
drates per day. This would be approximately furnished by 10 ounces of lean beef 
(free from bone), 20 ounces of bread, 25 ounces of potatoes, and 4 ounces of butter j 
but such a simple ration as this would not serve for ordinary purposes. 

American and European dietaries (pp. 106-101). — In connection with 
the Massachusetts Bureau of Statistics of Labor, a scries of studies was 
made in 18<SG of the quantities of food constituents used in somewhat 
over thirty dietaries of working people in Massachussetts and Canada. 
At the same time and later some half dozen dietaries of college stu- 
dents and other people in Middletown were examined. During the 
past year studies in the same direction, but by more detailed and 
thorough methods, have been carried on in connection with the United 
States Department of Labor. 

The results of these studies and of comparisons with the results of 
investigations in Europe and with European dietary standards, are 
fully tabulated and discussed. 

To compare the food statistics of French Canadians in Canada and 
in Massachusetts with each other and with those of laborers of other 
nationalities in Massachusetts, studies were made in connection with 
the Massachusetts Bureau of Statistics of Labor, of the dietaries of 
thirteen families and boarding houses of French Canadians at home, of 
seven of French Canadians in Massachusetts, and often of laboring peo- 
ple, mostly operatives in mills and factories in Lowell, Lynn, East Cam- 
bridge, and Boston. The classes represented in each case were labor- 
ers with “only very moderate incomes, and the majority were factory 



FOODS — ANIMAL PRODUCTION. 61 

operatives.” The following is the outcome of these studies, ami is 
from the Bcport of the Bureau for 1886: 

It appears that tlie French Canadian laboring man whose food wo have examined 
consumes at home 3£ pounds of food (including milk) per day. But when he comes 
to Massachusetts and works in a factory or engages in other manual labor, he con- 
sumes 5 pounds, while other laborers, factory operatives, mechanics, etc., in Massa- 
chusetts, whoso dietaries have been examined, consume 5' pounds of food per man 
per day. The food of the French Canadian at home costs 14 cent s, but in Massachu- 
setts he expends 24 cents, while the food of the other Massachusetts laborers costs 25 
cents per day. The nutrients in the food materials show corresponding gradations, 
the Canadian having 103 grams of protein per day at home ami 118 in Massachusetts, 
while the other Massachusetts laborers have 127 grains. The gradations in the car- 
bohydrates are similar, save that the differences are smaller. The amount of fats is 
smallest in the dietary of the Canadian in Canada, but nearly tlie same in that of 
the Canadian and other laborers in Massachusetts. That tlie Canadian in Massachu- 
setts should ha\e more fat than other laborers, while lie lias so much less protein, is 
apparently due to the larger proportion of salt pork in his meat. 

A most interesting fact set forth is found in the proportions of animal and vegeta- 
ble food. In Canada the French Canadian has I pound of animal food — meats, fish, 
milk, butter, cheese, eggs, etc.; in Massachusetts he has 11 pounds, while his follow' - 
laborers of other nationalities have 21 pounds per man per day. There is a corre- 
sponding vaiiation in the proportion of animal protein to the total protein of the food, 
the Fiench Canadian at home ha\ mg 37 per cent, the same man in Massachusetts 10 
per cent, and other Massachusetts laborers 57 per cent. 

These figures are the expression of what wm* suppose to he a general law, namely, 
that where the conditions of life are otherw ise approximately similar, as in the ilif 
ferent countries of Europe and America, not only the total amount of food, but more 
especially the amount of meat and other animal food consumed increase with the 
revenue of the consumer. 

An examination of the dietary of a Boston boarding house whose 
boarders were mostly teamsters and marble workers, men at quite se- 
vere labor who received good wages, showed the following quuuti 
ties of nutrients per man per day: Protein 254 grams, fats 363 grains, 
and carbohydrates 820 grains. The potential energy of the diet is 7,805 
Calories. 

Tlie dietary of briekmakers in Middletown was found to contain per 
man per day, protein 223 grams, fats 203 grains, carbohydrates 758 
grams, equivalent to a potential energy of 0,400 # Calories. 

A summary of these and other figures for students’ boarding clubs, 
professional men, army and navy rations, etc., together with dietary 
standards, has already been given in the Record (vol. itt, p. 214). 
These dietaries are shown to be much more liberal than the Euro- 
pean dietary standards, which provide for from 118 to 130 grams of 
protein and from 3,030 to 3,160 Calories of energy, and to furnish larger 
amounts of food than the dietaries of people in corresponding conditions 
of life in Europe. 

To these there is another consideration to be added, though the statistics of pro- 
duction do not yet suffice for its exact numerical expression. It is that the better- 
fed wago workers in Massachusetts and Connecticut do more work than those with 
like callings bat inferior nourishment in Saxony and Bavaria. 

Within a short time past I have had occasion to learn somewhat more than before 



62 


EXPERIMENT STATION RECORD. 


of the condition of wage workers in Saxony, and have boon surprised and pained 
anew by the condition in which they live and work. The scautily-ibd — those who 
live upon the nutritive plane expressed in the smaller European dietaries, w ith from 
only 50 to 80 grams of protein, and from 1,800 to 2,800 Calories of energy— are sadly 
numerous. Large bodies of the most industriously disposed working people in the 
country, including many operatives in manufacturing establishments whoso products 
are exported to the United States, live on what to us would seem almost the border 
land of starvation. * * * 

Unquestionably we eat a great deal more than we need, but it would be very hard 
to believe that food with 3,055 Calories of potential energy per day, which Volt’s 
standard for a man of moderate muscular work calls for, would suffice for men who 
live and work and earn wages as do the laboring people in Massachusetts and Con- 
necticut, the heat and strength-giving energy of wdiose food, including that which 
is so lavishly wasted, is estimated at from 4,400 to 4,600 Calories per day, 

[The author urges that tho European dietary standards] do not represent the 
quantities of nutritive material that the average mechanic or other w orking man 
needs in order to do a fair day’s work; that the allowance is too small for what such 
a man ought to do and can well do. * * * The kernel of the w hole question is 

found in the fact that the European standards are based upon tho food consumption 
of people whose plane of living is low in comparison with that of the people in the 
United states. The thesis which 1 attempt to defend is that to make the most out 
of a. man, to bring him up to the desirable level of productive capacity, to enable 
him to live as a man ought to live, he must be better fed than he would be by these 
standards. This is only part of the story, but it is an essential part. The principle 
is one that reaches very dee)) into the philosophy of human living, * * * Let us 

take for instance the ease of an average man —say a carpenter, blacksmith, or day 
laborer — who is doing a moderate amount of muscular work. To make up for the 
constant wear and tear of muscle, tendon, and other nitrogenous tissue, he must 
have protein. To use his muscle, strength, t\ <?., muscular energy, is required. Furth- 
ermore, his body must be kept warm. These two kinds of energy, muscular energy 
and heat, his body gets by transforming the potential energy of either protein, 
fats, or carbohydrates. The most of the energy is supplied by the fats and carbohy- 
drates, but some comes from protein. Our workingman then needs in "his daily 
food (1) enough of protein to make up for the pTotein of muscle and other nitrog- 
enous tissue consumed in his body; (2) enough energy to supply the demand for 
heat and muscular work. 

The problem then is this: How much protein, fats, and carbohydrates does tho 
average man, with a moderate amount of work to do, require in a day’s food? 

In the following table I venture to suggest certain proportions of protein and 
energy which may be appropriate as averages fur dietaries for people of different 
forms of a cti vi ty . * 

It has been assumed that a woman requires on tho average eight tenths as much 
as a man for corresponding muscular activity: 

Standards for daily dietaries of adults. 


Ko v 


Protein, 

Potential 

energy. 

3, 

Man with very little physical exercise or women with light work ........ 

Grams. 

M0 

CaloHss. 

2.500 
2,000 
0,500 
4,000 
5,700 

7.500 

2, 

Man with light or woman w ill) moderate work 7. 

100 

9 

Man with moderate muscular work 

m 

150 

4 

Man with active muscular work 

5 

Man with severe muscular work 

175 

6 

Man with very severe muscular work 

200 
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Method* of food investigation (pp. 1(51-163). — Short remarks on ini' 
provement of methods of analysis, studies of the digestibility and the 
functions of food in nutrition, studies of dietaries, etc. 

Economic applications of results of studies of food and dietaries (pp. 
164-171). 

Food constitutes the chief item of the living expenses of the people aud of our 
agricultural production and one of the most important of onr exports to Europe. 

Wage workers and people of moderate incomes generally in New England spend 
and must spend nearly half their earnings for food. Although “half the struggle 
for life is a struggle for food,” and although the health and strength of all are so 
intimately connected with aud dependent upon their diet, jet, even the most intelli- 
gent people know less of the actual uses and values of their food for fulfilling its 
purposes Hum of those of almost any other of the necessities of life. 

The lack of information regarding the nutritive values and proper uses of food 
results in great waste in the purchase and use of food, loss of money, and injury to 
health. * * * 

Wo make a threefold mistake in onr food economy. First, wo purchase need- 
lessly expensive, kinds of food. The cheapest food is that which supplies the moat 
nutriment for the least money. The most economical food is that which is the cheap, 
est. and at the same time the best, adapted to the wants of the user. The maxim 
that “the host is the cheapest ” does not. apply to food. * * * 

Second, the food which wo eat. does not always contain the proper proportions of 
the different kinds of nutritive ingredients. We consume fats and carbohydrates in 
relativ e excess. * * * 

The quantities of fat in the European dietaries range from 1 to 5 ounces per day, 
while in the American the range is from 4 to Id ounces. Iu the daily food of the 
well-to-do professional men iu Germany, who are amply nourished, the qunutlty of 
fat is from It to 44 ounces. The « it ities of carbohydrates iu the European dietaries 
range from 9 to 21 ounces, while *.i corresponding American dietaries they are from 
24 to 60 ounces. People in this country eat wliat is sot before them, asking no quos- 
lions for economy’s sake, provided it suits their taste. We are a generation of fat 
and sugar eaters. We are so because of the abundance and loathsomeness of foods 
containing fat and sugar. 

Third, in this country many people (not only the well-to-do, but those in moder- 
ate circumstances also) use a needless quantity of food. Part of this excess, how- 
ever, is simply thrown away, so that the injury to health, great as it may be, is 
doubtless much less than if all were eaten. * * * 

Allowing that the food consumption of which statistics have been collated is ap- 
proximately representative of that of people in the United States generally, we are led 
to the conclusion that our national dietary lias become one-sided, so that although 
we live upon a high nutritive plane, our food might be better fitted to our 
needs. * * * 

The one-sidedness of our dietary is the result of the one-sidedness of our agricultural 
productions. The agricultural production of the United States is ont of balance. 
Our food supply for man and beast contains an excess of the materials which serve 
the body for fuel and are relatively deficient in the nitrogenous compounds which 
make blood, muscle, and bone. In other words, the farmer produces relatively too 
much starch, sugar, and other carbohydrates ; too much fat and too little protein. 
The crops he grows are, taken together, deficient in protein, and the meat ho makes 
is excessively fat. The oue-sidedness of our food consumption is the natural result 
of the one-sidedness of our food production. * * * 

As the farmer is primarily responsible for this state of affairs and the first loser 
by it, so he must be the one to take the first step to amend it. The remedy for the 
evil is to {prow crops with more protein# The needed increase of protein may be 
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obtained by breeding and importing varieties of grains and grasses richer in nitrogen 
than those we now cultivate, and by growing more legumes, such as clovers, alfalfa, 
vetch, serradella, cowpoas, peas, and beans. 

The value of nitrogenous feeding studs is not sufficiently appreciated, but the 
progress of exact experiment in this country and in Europe is bringing it out more 
and more dearly. 

Analyses of foods and feeding stuffs (Massachusetts State St a. Re- 
port for 1891 , pp. 297-300) 313-326). — Tabulated analyses* of sugar 
beets, vinegar, and baking powder, and a compilation of analyses of salt 
and of miscellaneous feeding stuffs. 

Analyses of commercial feeds (New Jersey Stas. Report for 1891, 
pp. 145-175). — A reprint of Bulletin No. 87 of tlie station (E. 8 . 11., vol. 
ill, p. 878). To this is added an explanation of the method of forming 
the coefficients of the noi mal equations by successive substitution in tbe 
calculation of the cost per pound of protein, fat, and carbohydrates in 
feeding stuffs from the selling price by the method of least squares. 

Some general remarks on analysis of fodder and fodder anal- 
yses, O. A. Goessmann (Massachusetts State Sta. Report for 189 i, 
pp. 86-106 ). — Popular remarks on food ingredients aud the principles of 
feeding, manurial value of feeding stuffs, valuation of feeding stuffs, 
aud analyses of the following materials: Porn meal, wheat middlings, 
bran from spring and winter wheat, Chicago maize feed, brewers' grains, 
old and new-process linseed meal, gluten ineal, cotton seed meal, corn 
and-cob meal, hominy chops, ground barley, coooanut meal, hog feed, 
bakery refuse, hay from salt meadows, English bay, rowen, corn stover, 
corn silage, mangel- wurzels, and sugar beets. The methods used in 
the analysis of cattle foods are briefly described. 

Feeding experiments with milch cows, (\ A. Goessmann (Mas* 
sachusctts State Sta . Report for 1891, pp . Ii-10(>). 

Synopsis . — These experiments include comparisons of olil-process linseed meal with 
gluten meal; of gluten meal, cotton-seed meal, and old-process linseed meal; a 
trial of green vetch and oats, soja beans, and fodder corn foi soiling; and the 
creamery record of the station for 1800 and 1801. The nutritive otfeot of the 
gluten meal was found to be slightly higher than that of an equal weigh! of lin- 
seed meal. The creamery record shows the average net cost of food per quart 
of cream to have been 0.1 cents in 1800 and 5.24 cents in 1891, and tbe receipts 
from the creamery 11.8 cents per quart in 1800 and 12.61 cents in 1891. 

Old-proirHH Unwed meal rs. gluten meal (pj). 15-30). — Old-process lin- 
seed meal and gluten meal were compared in an experiment with six 
grade cows lasting from October 21 to December 31, 1889. The time 
was divided into three periods of eqnal length. Ju the first and second 
periods 3£ pounds of gluten meal and in the third period 3^ pounds 
of old-process linseed meal were fed per day in connection with 3 J 
pounds each of corn meal and wheat bran, and hay ad libitum. Tho 
grain was fed dry. The amount of hay eaten ranged from 18 to 20 
pounds per day. The tabulated data include analyses of the feeding 
staffs used with reference to both food and fertilizing ingredients ^ 
analyses of milk 5 and statements of the live weights of the animals, 
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the food consumed, milk yield, and calculations of the gross and net 
cost of the food. The cost of food is based on the local market prices — 
corn meal $19, wheat bran $17.50, gluten meal $23, linseed meal $27, 
and hay $15 per ton. On this basis the gross cost of the gluten meal 
ration was 24.3 cents per day and of the linseed meal ration 24.18 
cents. Assuming 80 per cent of the fertilizing ingredients in llie food 
to be obtainable in the manure, “ the higher market price of the old- 
process linseed meal, $4 per ton, is practically offset by the higher 
commercial value of the manurial refuse obtained.” Making this allow- 
ance for the value of the fertilizing ingredients, the cost of the linseed 
meal ration is calculated at 14.04 cents per day and of the gluten meal 
ration 14.00 cents. The average daily yield of milk by each cow in the 
different periods is given as follows: 

Average yield of mill* per day. 
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The average net cost of food per quart of milk was 4.00 cents in the 
fust period, 1.70 cents m the second period, and 1.83 cents in the third 
period. The following are the author’s conclusions: 

(1) The substitution of pounds of Chicago gluten meal by t bo sumo weight of 
old-pioress linseed meal at local market pi ices raises the market cost of the daily 
ration 0.05 cent per bead. 'Taking the uianmial \nluc into consideration, tho 
old- process linseed meal proves 0.01 cent choapci than gluten meal. The higher ma- 
mmal value of the linseed meal as compared with the gluten meal fait*l,\ equals the 
difference ill the local market cost. 

(2) lu our ease gluten meal leads the old-process linseed meal in every instance as 
far as the mi frit i vo effect is concerned. The difference is not grout, yet worthy of 
special notice under stated market conditions. 

(3) The quality of the milk as far as its density is concerned shows no marked dif- 
ference during tho entire experiment. 

Comparison of gluten meal, cotton- seed meal , and old-process linseed 
meal (pp. 31-59). — An account of this experiment was given in Bulletin 
^o. 41 of the station (K. S. B., vol. in, p. 287). 

Feeding trial with green crops (pp. 59-73). — This experiment was in 
continuation of trials in previous years to study the feeding value and 
the economy of green fodder crops in dairy farming. The crops 
used were green vetch and oats, soja beans, and fodder corn. Five grade 
cows were fed from July G to September 20, 1891. The vetch and oats 
and sqja beans were out from the beginning of blooming until they were 
fully matured but still succulent, and the green fodder corn was cut 
when the kernels were fully developed but still milky. The grain con- 
3080— No. 
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stated of 3 pounds of corn meal and 3 pounds of gluten meal, with either 
3 pounds of wheat bran or 3 pounds of dried brewers’ grains per day. 
This was fed with 5 pounds per head of roweu hay and the green crops 
ad libitum , the amount of the latter consumed ranging from 37 to 50 
pounds per day. Vetch and oats and the soja bean were each fed, in 
separate periods, with dried brewers’ grains and with wheat bran, and 
the fodder corn was fed with brewers’ grains. Analyses are given of 
the com meal, gluten meal, brewers’ grains, wheat bran, vetch and oats, 
soja beans, and fodder corn, with reference to both food and fer tilizing 
ingredients; and the yields and analyses of milk, amount of fodder con- 
sumed, and the net cost of milk per quart are tabulated for each cow. 

Tli© results of the past season obtained In this connection ar© Very encouraging 
when compared with those noticed in preceding years. 

(1) The yield of milk is well maintained during the entire oxperi merit of three 
mouths. The average daily yield of milk of the various cows for the entire experi- 
ment is in four out of five cases larger than their > ield at the beginning of the ob- 
servation ; in the fifth case there is practically no change. The largest average yield 
of milk was noticed, without any exception, in case of soja bonus as green fodder and 
dried brewers’ grains as an ingredient of the daily grain feed ration, (treen fodder 
corn leads the green vetch and oats with dried brewers’ grains in three out of five 
cases. 

(2) The amount, of dry vegetable matter consumed per quart of milk produced 

varies in case of different cows from 1.77 to 3.38 pounds. " ' * 

(3) [The average net cost of food per quart of milk was as follows: Vetch and 
oats with brewers’ grains, 1.35 cents; with wheat bran, 1.20 cents; soja beans with 
brewers’ grains, 1.58 cents; with wheat bran, 1.7 cents; fodder corn with brewers’ 
grains, 1.88 cents.] 

(4) The value of the obtainable manure amounts on an average to three sevenths 
of the market cost of the feed consumed. The green vetch and oafs leads in this 
connection. 

(5) The quality of the milk is in every instance improved in the percentage of 
solids duriug the experiment w ithout showing any perceptible decrease in yield. 

(6) Brewers’ grains has served as an excellent substitute for wheat bran in our diet 
for milch cows. 

Creamery record for tx90 and 1891 (pp. 73-8(>). — This comprises tubu- 
lar statements of the kinds ami amounts of* food consumed by the sta- 
tion herd in 1890 and 1891 ; the quantity of milk produced, arranged by 
months; the local market prices of the feeding stuffs used ; the valuation 
of the fertilizing ingredients in the same; the amounts received for the 
cream at the creamery; and the cost of skim milk with whole milk at 3 
cents per quart. To this are added analyses of the cream during each 
month of 1891, the average fertilizing constituents in cream, and a brief 
description of the methods used in the analysis of milk and of butter. 

From these statements it appears, as has already been claimed in previous reports, 
that close fodder rations tend to improve the quality of the milk as well as the con- 
dition of the nnimal. The introduction of dried brewers’ grains and cotton-seed meaJ 
into the daily diet has apparently lowered to a considerable extent the net cost ot 
feed. 

For further details concerning results in preceding years, see Seventh Annual 
Report, pp. 82-84 [K. S. R. t vol. n, p. 578], and Eighth Annual Report, pp. 54-65 
[K. S. R., vol. lit, p. 154]. * * * 
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The total cost of feed for 1 quart of c ream amounted in 1890 to 14.12 cents, and in 
1891 to 12.83 cents. * * * 

The net cost of feed per quart of cream averaged in 1890,6.1 cents, and in 1891, 
6.24 cents. We received per quart of cream in 1890, 11.80 cents, and in 1891, 12.61 
cents, thereby securing a profit of 5.7 cents per quart in 1890 and 7.37 cents in 1891. 

The number of quarts of milk required to produce 1 quart of cream 
was 5.47 in 1890 and 5.78 in 1891. There was received, therefore, 2.10 
cents per quart of milk in 1890 and 2.18 cents in 1891. 

Feeding experiments with steers, 0. A. Goessmann (Massachu- 
setts State Sta. Report for 1891, pp. 107-127 ). — An account of this experi- 
ment with yearling and 2-year-old steers was given in Bulletin No. 40 
of the station (E. S. It., vol. m, p. 102). 

Feeding experiments with lambs, C. A. Goessmann (Massachu- 
setts State Sta. Report for 1801 , pp. 128-117). — The object of this experi- 
ment was to study the effect of different feeding stuffs on the cost of 
fattening lambs during the winter. A previous experiment on the same 
subject was reported in Bulletin No. 87 of the station (E. S. T L, vol. it, 
p. 233 ). 

^The selection of animals was made from the temporary supply of 
our local market. Six lambs, weiliers, grades of uncertain parentage, 
served tor the trial; they were shorn before being weighed at the 
beginning of the observation. Each animal occupied a separate pen 
during the entire experiment.” 

The experiment lasted from September 30, 1890, to April 20, 1891 — 
202 days. This time was divided into four periods, separated by inter- 
vening periods of 8 days each, the first period lasting 14 days, the second 
98 days, the third 84 days, and the fourth 4L days. During the first 
period the lambs all received the same food (wheat bran, linseed meal, 
and rye). At the close of this time they were divided as nearly equally 
as possible into two lots, A and B. Lot A received throughout the 
trial a grain mixture consisting of ten parts by weight of com meal, 
two parts of wheat bran, and one part of gluten meal, and lot B re- 
ceived a mixture of two parts by weight of wheat bran and one part of 
gluten meal, 8 ounces of each grain mixture being fed per day, in con- 
nection with 1 pound of rowen, or one third pound of rowen and corn 
silage ad libitum . The nutritive ratio of the rations of lot A was 
l:6.5-7.4, and of lot B 1: 4.5-5. The lambs were purchased at the 
beginning of the trial for 5 cents per pound and ranged in weight 
from 50 to 64 pounds. Deducting the amount received for the wool, 
the average cost after shearing was 3.98 cents per pound. At the close 
of the experiment the animals were sold at 11 cents per pound dressed 
weight, the wool at 25 cents per pound, and the pelts at 12£ cents each. 

Analyses are given of the feeding stuffs used, with reference to both 
food and fertilizing ingredients, and data as to the food consumed, cost 
of rations, gains in live weight, etc., are tabulated. On an average 
lot A gained 45.33 pounds each during the experiment, and lot B 41.33 
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pounds. The three lambs in lot A produced 1 pound more wool than 
lot B. The cost of the feeding stuffs was, corn meal $28, wheat brau 
$25, linseed meal $26, gluten meal $28, corn silage $2.75, and rowen 
$15 per ton. The financial results were as follows: 



Lot A. 

| Lot B. 

Cost of lamba and food 

Value of meat, wool, polls, and obtainable manure 

i 

! 

$20.58 
25. 07 

$20. m 

20. It 

Apparent profit . 


4 49 j 

5.28 




In calculating the value of the manurial ingredients, 20 per cent was 
deducted from those contained in the feeding stuffs. 

“The value of the obtainable manure, amounting to from $10 to $11 
for the entire operation, represents the profits of the experiment, aside 
from disposing of our home-raised fodder articles at a liberal retail 
market price.” 

Feeding experiments with pigs, 0. A. Goessmann {Mamiehusettx 
State St«. Report for lsm,pp. I IS- 170 ). — Three experiments are reported 
which were made to compare the cost of producing pork in the case of 
different breeds. Small Yorkshires, llerkshircs, Poland Gliinas, and 
Tamworths, from 2 to 2 pigs of each breed, were used in each trial. The 
pigs ranged in weight from 20 to 50 pounds at the beginning of the 
trial. They were all thoroughbreds. The food consisted of buttermilk, 
skim milk, corn meal, wheat bran, and gluten meal, in such projmrtions 
as to furnish a nutritive ratio of 1 : 2.8 when the animals weighed from 
20 to 90 pounds, 1 : .'5.8 from 90 to 120 pounds, and 1: 4.20 from 110 to 
200 pounds. The amount of food consumed was governed by the indi- 
vidual appetites. 

The first experiment lasted from May 12 to October 15, .1890; the 
second from November 18, 1890, to April 19, 1891 ; the third from May 
12 to September 7, 1891. The results of the first two experiments are 
briefly summarized, ami those of the third experiment are given in 
more detail, showing the amounts of food consumed by each pig, the 
live weight, the cost of food per pound of live weight and dressed 
weight, the value of the manure, data obtained at time of killing, aud 
analyses of tin* corn meal, wheat bran, gluten meal, buttermilk, and 
skim milk used in the experiment. 

The following statement summarizes the cost of food for the produc- 
tion of 1 pound of dressed pork, based on the ruling market prices of 
the feeding stuffs at the time they were used. These prices ranged as 
follows : Corn meal $24 to $21 per ton, wheat bran $19 to $22, gluten 
meal $25 to $27, skim milk 1.8 cents per gallon, and buttermilk i cent 
per gallon. 
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Cost of food per pound of pork. 
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Concerning the amount of dry matt er consumed per pound of dressed 
pork, 44 it appears that in our case Uu* larger-built breeds led the smaller 
breeds in two out of three experiments. The difference between breeds 
is apparently no more marked than the difference between animals of 
the same breed.” The average gain per day in live weight was slightly 
larger in the ease of the Poland-C -hina and Tamworth breeds, which 
44 show practically no difference in that respect.’’ 

A comparison of the digestibility of corn silage and corn stover 
in feeding rations, and of their effects upon the consumption of 
albuminoids, II. J. Patterson (Maryland >St«. Report for 1891, pp. 

Synopttm. — A feuding experiment with four steers dining three short periods, with 
preliminary or intermediate periods of varying length, to test the digestibility 
of corn siluge vs. slo\ er emnbined with meal, and theefl'eet of the rations on the 
production of Jean meal. The silage proved to he slightly more digestible than 
the stover. The produetion of hum meat was somewhat less with the silage 
ration. This is attributed to the acids in the silage. 

The quest ions proposed were: “Do the acids of silage aid or retard 
digestion? Do they cause an increased consumption of albuminoids 
and consequently a loss in tlesh V 1 Four Hereford steers, two yearlings 
and two two \ ear-olds, Avert* used in the experiment. These were divided 
into two lots, each lot containing one animal of each age. The lots were 
fed during three periods of live days each, with preliminary or interme- 
diate periods of from nine to twenty-six days, as follows: 

^ Period 1, corn stover, corn meal, cotton-seed meal. 

Loti <! Period 2, corn silage, corn meal, eoltoii-seed meal. 

v Period. H, coni silage, corn meal. 

< Period l,eorn silage, gluten meal, germ feed. 

Lot 2 < Period 2, corn stover, gluteu meal, germ feed. 

( Period 3, corn stover, gluten meal, wheat bran. 

The amounts of coarse food given were varied more or less according 
to the appetites of the animals. The average consumption of silage 
ranged from 33.5 to 25 pounds per animal daily, and of corn stover from 
3 to 8 pounds. The silage, and stover were, both of good quality, but 
they were not made from the same corn. The stover was from corn that 




70 


EXPERIMENT STATION RECORD. 


had been topped and was cured under cover. Samples were taken of 
the different feeding stuffs as they were weighed out, and from the 
mixed samples portions were taken for analysis. The animals were 
weighed daily before and after watering. The solid and liquid excreta 
were collected and analyzed during each period. These data, together 
with the amounts of food consumed, are fully tabulated and discussed, 
and from them calculations are made of the percentages of nutrients 
digested by each animal from the silage and the stover rations. Ex* 
eluding the third period in each case, in which the grain ration was dif- 
ferent, and averaging the results on the other silage and stover rations, 
there appears to be no very marked difference between the digestibility 
of the silage rations and the stover rations as fed, although the silage 
rations were slightly more digestible. 

The amount of nitrogen stored in the body was estimated in the 
usual way. These figures show very wide variations in the ease of the 
same coarse food both with the same and with different animals. Thus, 
while the two-year-old steer in lot 1 stored 323.34 grams of nitrogen 
from a ration of silage, corn meal, and cotton seed meal, it stored but 
38.1)3 grams from a ration of silage and corn meal, and the two-year 
old in lot 2 stored 103.33 grams from a ration of silage, gluten meal, 
and germ meal. In spite of this, however, it is evident from the data 
given that in every ease except one a larger percentage of t he nitrogen 
in the stover rations was stored in the body than of that in the silage 
rations; that is, the production of lean meat was slightly greater on 
the stover ration. The lower storage of nitrogen on the silage rations 
the author attributes to the acids in the silage, which he says “ in- 
creased the consumption or waste of the albuminoids stored in the 
body.” The percentage of acid in the silage, calculated as lactic and 
acetic acids, ranged from 1.20 to 2.27. 

The digestion coefficients found for the nitrogen of the various ra- 
tions are corrected for the metabolic products, which were determined 
in the feces by the method described by Jordan.* The result s of these 
and of the determination of the coefficients for nitrogen by 8tntzer r s 
method of artificial digestion are tabulated. 

A comparison was made of percentages of fat in the food and in the 
feces as determined by the ordinary method of extraction, and by 
filtering the ether extract through animal charcoal, as previously 
recommended by the author.) Differences between the two methods 
as large as 1.34 per cent of fat were noticed in the case of corn stover, 
but generally the difference was much smaller. The effect of these 
differences upon the percentages of digestibility was in some cases 
sufficiently large to warrant their being taken into account. 

“ Fifty-seven per cent of the nitrogen in the total excreta or manure 
was found in the urine.” 


* Agricultural Science, 2 , p. 294. 

t Maryland Station Report for 1800, p. 120 (E. S. R., vol. ill, p. CIO). 
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Feeding horses hay and grain mixed, J. W. Sanborn ( Utah Sta. 
Bui. No. 13, May , 1892, pp. 1-4). — The effect of feeding the grain mixed 
with the hay and separately was tested in a trial with four horses, two 
receiving the grain and liay mixed and two separately. The grain con- 
sisted of nearly equal parts of rye, oats, and bran. The hay was cut. 
From January 12 to March 30 the grain was fed dry and from March 
30 to May 25 it was moistened. The weights of the horses at five 
weighings and the amounts of food consumed are given. According 
to these weights the two horses fed hay and grain mixed weighed 133 
pounds less, and the two fed hay and grain separately 103 pounds less 
at the close than at the beginning of the trial ; but the author rightly 
remarks that u with work horses the variation in daily weights is very 
great and the difference noted is so small that it may be within the 
limits of error.” Previous trials with sheep and pigs u failed to show 
any advantage in cutting and mixing hay with grain.” 

Feeding cut hay vs. whole hay to horses, J. W. Sanborn (Utah 
Sta , Bid . No. 13, May, 1892 , pp. 5-10). — This was compared on two lots of 
horses. The feeding lasted from August 10 to December 21; November 
3 the food for the lots was reversed. The hay was a mixture of alfalfa 
and clover and apparently was fed ad libitum. The food eaten and the 
weights are tabulated. In the first period the lot on cut hay gained 99 
pounds and that on uncut hay 02 pounds; in the second period the 
lot on cut hay gained 75 pounds and that on uncut hay lost 5 pounds. 
The weighings were at the beginning and close of each period, inter- 
vals of from vsix weeks to two months, and, avS the author remarked in 
the preceding article, the changes in weight noted are within the vari- 
ations which might be expected for working horses. 

Report on ostreaculture, J. Nelson (Neic Jersey Stas. Report for 
1891, pp. 179-231 ). — A detailed report of observations and experiments 
in ostreaculture by the author in 1891, near Mathews, Virginia; near 
Cold Hiding Harbor, Long Island; and at New Brunswick, Oceanic, 
Key port, and Avon, New Jersey. The work was on broader lines than 
that recorded iu the Annual Report of the station for 1890 (E. S.R., vol. 
in, p. 302). Notes are given on each observation and experiment, as 
well as tabulated data for a considerable number of oysters used in 
experiments at the different localities. A record of sea temperatures at 
several places is also given. Under the head of “Oyster lore” the 
views of a number of experienced oystermen are presented regarding 
the conditions for a “ set,” oyster growth, oyster enemies, u giving 
oysters a drink,” preservation of oysters, and the parasites of oysters. 
The following summary has been prepared from that given in the 
report: 

Parasites. — (1) The parasite termed cy tolielminth in our Report for 1890 was found 
to he present (with probably no exception) in oysters of (a) all ages, (b) both “ nat- 
urals” and “plants,” (o) from all sorts of beds, (d) in the waters of widely separated 
States, (e) at all seasons. 

(2) This oy tolielminth is identified by Dr. A. C. Stokes as Trypanosoma balbiani ♦ 
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(3) The structure, called “jelly worm ” by the oystermen, “ crystalline rod ” by the 
eoologists, and jelly rod in our tables, is analogous to a zootjhm , in which the spores 
develop from which the eytohelminths arise. 

(4) This jelly rod was found present in a situation similar to that in Ostrea in four 
other genera, of Lamellihrauehs, viz, My a armaria (long clam), Venn# mwrenaria 
(hard clam), I’ecten irradian * (scallop), and Ary in a (Area) pexala (blood clam). 

(5) In the oyster this rod dissolves within half an hour after the oyster is taken 
(summer temperature). Its presence, therefore, indicates the extreme freshness of 
the* oyster. 

(6) In eases in which the oystei is exposed to a hot sun on its own bed, left dry at 
low tide, this jelly rod was also found dissolved in the oyster in natura. 

(7) This jelly rod consists of a collagenous substance, arranged in a series of seg- 
ments of a comidicnted structure. 

(X) The dissolution of the jelly rod is accompanied or preceded by the develop- 
ment of baoilli-like spores into cy tohelininths in Ontrea, a phenomenon also noticed 
in several (hut not all) of the specimens of the other genera of Laniellibranehs 
enumerated abo\ e (4). 

(9) Never more- than one jelly lod lias been found in one specimen. The length 
varies from 1 to 2 inches, the diameter from one eighth to one sixteenth inch. 
The, larger end is (sometimes) attached to the wall of the stomach by a rootliko 
organ (proboscis?). 

(10) Other eharacleiizat ions of this parasite given in our Annual Report tor 1800 
were su hstant lated 

(11) The c.n tohelininths are so sensitive to conditions of env nonment that no 
danger can he apprehended in taking them alive into the stomach; they would cer- 
tainly die within a second or two. 

(12) Freshening of oysters should be done w it h water that is tolerably pure, other- 

wise the microbie life in the water will invade the oyster. In the case of disease 
genus in sewage contamination, there is leal risk of sueli being received by man if 
the oyster is eaten raw, unless a method of disinfection can be applied to the oyster 
after it is removed from its shell. In tin* ease of cooked oysters no danger in this 
regard need he feared. In this connection we would emphasize points 10 to 10 and 
22to 27 of the Kcport of 1K90, relatix e. to the multiplication of putrefactive bacteria 
in marketed oysters. Long before oysters become too weak to keep their shells shut 
the bacteria have increased MitticientJy to spoil the Haver of tbeoyster and probably 
ar© capable of causing dysentery . * H * 

Feediny anti growth tf oyxters. — ( 13) Oysters appear to feed (or “drink”) on all 
tides. No iliytlim was noticed in oysters in their native habitat, as was reported 
for oysters ‘“given a drink** in sail water in the laboratory. 

(14) The “food” of oysters, as investigated by examination of the contents of the 
stomach, consists of those organisms like Diatoms, Crustacea, Foraminifera, etc., 
that have resistant shells. Such examination can give no true idea of the relative 
importance of the ditferent organisms eaten by oysters. It was found that Alga 
spores (FloridUe) are the principal food where the oysters make the most rapid 
growth. 

(15) Oyster growth is determined principally by four factors, viz: (a) A warm 
temperature, secured in southerly situations and shallow' water, (b) Animaleular and 
sporoid food , secured by same conditions as (a) and favored by in dux of fresh water 
in moderate quantities, (c) Current, in part favored by conditions of shallowness; 
flic result of current is to bring increased quantities of food to the oyster and to 
relieve it from much work in preventing sediment from burying it. (d) Shallowness 
of water , a condition favoring (a), ( b ), and (c), and in addition securing to the oyster 
the richer food supply of the ocean surface and increased facilities for oxygenation. 
Surveys of the conditions of the oyster industry establish the law that the rate of 
growth is proportional to the favoring presence of these four factors. 
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(16) [A submarine mower successfully used on oyster beds at Oceanic, New Jersey, 
may be briefly described as follows:] It cuts a 12-foot swath of eel grass from the 
oyster beds in water varying in depth, at the rate of five minutes per 1,000 linear 
feet. A scow carries a boiler, engine, and water reservoir. At one end of this scow a 
framework suspends a double set of mowing knives, one set pointing forward and 
one set bark ward. These are set in motion by a vert Seal iron shaft passing through 
a horizontal, eoggod wheel which is geared to a pulley run by the belt from the 
engine. The vertical shaft can slip np ami down through the toothed wheel to 
accommodate the mowing knives to different depths. This is done by windlass, 
pulleys, and chains suspending the knife frames. On the main pulley shaft is a 
smaller grooved wooden pulley. Around the latter is passed a few turns of the 
guide and propelling rope. This is 1,000 feet long and the ends of this rope are 
anchored at opposite sides of the bed. Thus, when the engine is running, the same 
shaft that communicates motion to the knit e-mover drags the scow along the rope. 
When one end is reached the rope is passed around the pulley in the opposite direc- 
tion, and the scow then propels itself baekward. As both sets of knives are always 
in motion the machine cuts a swath when running backward as well as when it 
runs forward. Thus iio time is lost in turning around. The scow' is guided by 
“ poling.'* Several swaths can he cut without moving the anchors, because the long 
rope, howevoi well stretched, allows of considerable side swaying. 

This machine will not work in salad oi cabbage ( Viva ), but is admirable in eel- 
grass In fact it works best where the conditions for oyster growth arc best. The 
presence of a current, so favorable to oyster growth, helps to float away the cut 
grass. If Ihe edgrass is allowed to grow it retards the current and so retards oyster 
growth. 

(17^ The earlier an ovstcr can ripen its spawn and the shorter the spawning period 
the quicker will it be tit for market, but marketable oysters can also be secured by 
delay of this maturity or by the entire prevention of spa wiling. 

Southern oysters are in good condition until near August if planted in Northern 
w aters. Northern oysters in Southern waters recover from spawning so as to be in 
good condition by the last of July. In this way the oyster season can be kept con- 
tinuous, but due «*arc must be taken to keep the oyster wry cool in market, etc. 

(18) A high and prolonged temperature keeps oysters a long time in spawn, but the 
amount of spawn present is reluti\ely small and the nutiitive value of such oysters 
is interior to that of oysters from colder waters. 

The npawniny of oyster*.— (19) Southern oysters in Southern w at ers ha ve a longer 
spawning period than Northern oysters in Northern waiters. 

(20) Obscure conditions aflect the spawn of oysters, producing deterioration, so 
that abortive development results to a degree beside which the influences of all 
other enemies or forces destructive of oyster spawn are insignificant. Conditions 
of this sort arc not equally piesent every season, and even vary during the course 
of a single week. 

(21) Low temperatures have a, remarkable effect in lengthening the period of 
activity of spermatozoa. 

(22) Mature and normal spawnorsahow a difference in coloration for the two sexes 
(the male being a darker tint), which enables the naked eye to detect the sexes, but 
only microscopic examination can give a correct idea of the character of the eggs or 
spermatozoa. 

The development and fixation of tt pawn. — (23) The conditions causing abortive (level 
opmeut acted very strongly during 1891, preponderating in the South. 

(24) The summer of 1891 was very favorable for natural “sets/’ and for “sets” on 
planted shells (principally due to the dryness of season). Most of the experiments 
made to secure fixation of spat to collectors, under' artificial conditions, failed of 
this result. 
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(25) Spawn from Delaware seed planted at Oceanic and fertilized there was trans 
ported by rail to Kcyport, planted in a claire, and raised as seed oysters upon shells. 

(26) [Observations are reported which led the author to suggest that claires might 

be constructed on the following plan :] At right angles to the geneiai shore line of the 
inlet a series of ditches about 4 or 5 foot wide should be dug as close together as prac- 
ticable and running back throughout the entire width of the marsh. The ends of 
these ditches should open into a wider ditch or reservoir, dug so as to connect all the 
series by extending at right angles to the narrower ditches. The end ot* each ditch 
opening to the wafers of the inlet should be closed by two gates, one intended to keep 
out the water at pleasure of the operator, and one. furnished with a “ strainer/’ con- 
structed of two finely meshed wire nets (or of slatwork, coated with tar or other 
protective substance), holding between them a layer consisting of fine sand in the 
center and of gra vel coarse enough to be held by the meshes outside. The strainers 
should bo constructed with the largest possible surface, and should allow as free a 
passage of water as may be consistent with the retention of the spawn. Water 
should how through this strainer only after half flood. At low water there should 
be retained a foot of water in the ditches. * * * 

(27) Water in an aquarium for oyster culture can be kept sweet best by means of 
an aerator (*‘ aspirator v ). 

(28) The growth of the shell-planting industry has been very rapid in Virginia 
during tile last two ycais. 

(20) Oyster culture requires that a corps of observers of u marine climate*' should 
be equipped by governmental action, just as are the weather observers. 


VETERINARY SCIENCE AND PRACTICE. 

Antiseptic treatment of wounds, E. P. Niles ( Virginia Sta . Bui 
Xo. 13, Feb., 1S ( J,2, pp. 11-14). — General statements regarding tlie or- 
ganisms which cause suppuration, and brief accounts of experiments 
with boracie acid, salicylic, acid, iodoform, europhen, hydronaphthol, 
and salol on cultures of Staphylococcus pyogenes aureus . 

Potato broth with agar-agar was used as a culture medium. Surface inoculations 
were made and the powder dusted over the surface. At. the same time c ontrol tubes 
were made to test the vitality of the culture. In the case of iodoform, hydro- 
naplithol, and salicylic acid, no growth took place, while with boracie acid a slight 
growth was noticed, and with europhen and salol the growth was not hindered in 
the least. * * * 

Experiments were also made with a solution of hydronaphthol on the Staphylococ- 
cus pyogenes aureus in u fluid culture medium (beef broth). A sufficient quantity 
of the solution was poured into the tube, so that the germs were in a solution of the 
drug in the proportion of 1 : 1280. Inoculations were made at intervals of five miu- 
ute», beginning at five minutes after the solution had been added to the culture and 
ending at thirty five minutes, making in all seven inoculations. No growth at all 
took place in any of the tubes except the one at twenty-five minutes, which we 
attribute to an accident at the time of inoculation. 

As the hydronaphthol was first put in solution with alcohol (which in proper 
strength acts as an antiseptic) and water enough added to make the desired strength, 
inoculations were made from tubes treated with a simple mixture of alcohol and 
water in the same proportion as the other solution. In those an abundant growth 
took place, thus proving that the antiseptic properties in the first instance were 
entirely due to the hydronaphthol. 
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Infectious abortion in cows, E. T\ Niles ( Virginia Sta. Bui. 
Ho. 13, Feb., 1302, pp. 15, 16 ). — Brief statements regarding the cause, 
symptoms, and preventive treatment of this disease. 

Report of veterinarian of Louisiana Station for 1891, W. H. 
Daleymple ( Louisiana Stas. Bui. Ho. 15, 2d ser.,pp. 107-121 ). — Popular 
statements regarding the causes, symptoms, and treatment of the fol- 
lowing diseases: Fistulous wit hers, "colic, foot evil, horse botflies, ox 
warble, lockjaw, charbon, hydrophobia, and glanders. A tabulated 
statement is given regarding the outbreaks of glanders iu different 
localities in the State. 


DAIRYING. 

E. W. Allkx, Editor . 

Analyses of milk and other dairy products (Massachusetts State 
Sta . Report for 1891 , pp. 21, 13, 09, 83, 170, 2*19, 317). — Analyses of milk 
in 1801 and a compilation of analyses of whole milk, skim milk, butter- 
milk, butt or, cheese*, etc. 

Bacteria in the dairy, II. W.Oonn (Connecticut Stores Sta . Report for 
1891 , p. 172). — 'Mention is made, of two series of experiments which are 
in progress, one on the artificial ripening of cream by means of pure 
cultures of bacteria, and the other to ascertain u whether the dairies of 
this country are under the intlnenee of the same set of species of bac- 
teria as the dairies of Europe.” 

Several distinc t species of organisms have Wen found very abundant in souring 
milk, which certainly sour it in a normal manner, hut we have been formal to conclude, 
as a result of experiments thus far, that the lactic organism described by Ilueppe 
[Bacillus acidi luctici J is at all events not common iu the vicinity of Middletown. 


AGRICULTURAL ENGINEERING. 

Preservation of fence posts, A. I. Hayward (Maryland Sta . Report 
for 1891, pp. 377 , 378 ). — In November, 1880, 30 posts cut from the same 
oak tree were set in holes 3 feet deep. The posts were divided into six 
sets of five each. Before being planted the different sets were prepared 
as follows: u (1) Entire surface covered well with crude, petroleum 
applied with a brush; (2) similarly covered with the same oil from the 
lower ends to a line about 0 inches above the surface of the ground as 
planted; (3) painted entirely with creosote oil instead of petroleum; 

(4) painted with creosote oil, but only as high as those in set No. 2; 

(5) entirely covered with 4 cable coating, ? a material of about the 
consistency of common axle greavse; (0) covered with cable coating, 
extending to a line 6 inches above the ground.” 
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STATION STATISTICS. 

Reports of executive committee, treasurer, and director of 
Connecticut Storrs Station for 1891 (Connecticut Storm Sta. Report 
for 1891, pi*, o—ti). — Uriel* general statements regarding tlic work and 
officers of the station, and a financial report for tlie fiscal year ending 
June JO, 1S1U. 

Summary of Annual Report of Connecticut Storrs Station for 

1891 (Connecticut Storm Sta. But. No. 8, Apr., 1892, pp. JO). — This in- 
cludes summaries of the following articles, which were printed in the 
Annual Report of the station for I SOI : Food investigations, forage crops, 
nitrogen of the air as plant food, fertilizer experiments on grass, and 
field experiments with fertilizers by fanners. 

Reports of director and treasurer of Maryland Station for 
1891 (Maryland Sta. Report for 1891 , pp. 235-2 IS), — General stat ements 
regarding the work of the station in various lines and a financial report- 
for the fiscal year ending Jam 1 JO, 1801. 

Report of treasurer of Massachusetts State Station. V. li. Pause 
(Massachusetts State Sta . Report for 189 B p. 311). — This is for the year 
ending December Jl, 1801, and contains a statement of the receipts and 
expenditures of the stat ion and an inventory of the station property. 

Report of director of New J ersey Stations ( New Jersey Stas. Report 
for 1891, pp. 4). — A brief review of the work of the several depart- 
ments for the year and a- list of the bulletins published by the State and 
College Stations. 

Report of treasurer of New Jersey State Station, J. Neilson 
(New Jersey Stas. Report for IS!) I ). — A financial statement for the year 
ending December Jl, 1K01. 

Legislation, station work, and publications (New Jersey Stas . Re- 
port for 1891, pp. 127-117). — This contains the acts of the State legisla- 
ture relating to the station, fungous diseases of plants, the State 
weather service, and the inspection of fertilizers; directions for 
sampling fertilizers and feeding stuffs; the order of statiou work during 
the year; and a catalogue, of the bulletins issued by the station from its 
organization in 1880 to December Jl, 1891. 

Fourth Annual Report of the New Jersey College Station for 
the year ending June 30, 1891 (New Jersey Stas. Report for 1891 , pp. 
449^153). — This contains a brief statement regarding the organization 
of the station and a financial report for the fiscal year ending June 
30,1891. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


Report on the acreage of wheat and cotton, condition of cereal 
crops, and freight rates of transportation companies (Division of 
Statistics, Report No. .96', n. ser.. Jane, IHfh'J, pp. 199-^44 ). — This includes 
articles on the acreage wheat* and cotton, condition of cereal crops, 
European crop report for June, notes on foreign agriculture, and trans- 
portation rates. 

Foods and food adulterants — tea, coffee, and cocoa prepara- 
tions, G. U. Sfkxukk a ini) E. E. Ewell (Division of Chemistry , Hut. 
No. IS, part vii, pp. HTo-IOlf, plates 9). — This includes statistics of 
consumption; methods of preparation and adulteration; methods of 
analysis; analyses by the chemists of the Division of samples pur- 
chased in the open market; analyses from other sources; discussion of 
results of the investigation; a bibliography of the literature of tea, 
coffee, and cocoa preparations; the text of the United States tea adul- 
teration law; and abstracts from the Italian law relating to the adul- 
teration of foods. The plates accompanying the text contain illustra- 
tions of genuine tea leaves and possible, adulterants; the upper and 
lower epidermis and the stone eell of the tea leaf; seed coat of coffee; 
cross-section of raw coffee; the outer, second, and gluten layers of 
wheat bran: parenchyma cadis, milk vessels and pitted cells of chicory; 
and cocoa husks. 

Some of the. general results of the investigation arc stated in the fol- 
lowing paragraphs taken from the report: 

Tea. — A large number of I ho samples examined \voto faced. Fating consists in 
treating the piepared leaves with mixtures containing Prussian blue, turmeric, 
indigo, or plumbago, to imparl some favorite color or gloss to the leaf, and always 
has a fraudulent intent. Leaves which have been damaged in the manufacture or 
which from their age or certain imperfection are inferior, are faced to improve their 
appearance and price. The teas consumed by the (hinesc and Japanese themselves 
are not faced, while those for export seldom escape this treatment. The Chinese and 
Japanese black teas are usually treated with plumbago (black lead). * * * 

With the present ideas in regard to this practice, it can not he considered a form 
of adulteration, hut facing should he condemned on account of its use in making 
inferior tens appear to he of a superior quality. This practice also enables the admix- 
ture of spent leaves with little fear of detection. Faced teas can not be excluded 
from this country under the United States tea adulteration act, since this law spec- 
ifies that the addition of chemical and other deleterious substances must he in suf- 
ficient quantities to render the tea. unfit for use. This wording admits of excessive 
facing, since it lias uevor been shown that the substances usually employed for this 
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purpose are prejudicial to health, even when taken in greater quantities than could 
be employed in treating teas. * * * 

The analytical and other work in connection with this report indicates that there 
are few if any spurious teas on the market. The range in quality is undoubtedly 
very great, many samples deserving to he termed “ tea ” simply because they are 
composed of the leaves of the Thva , and not through the many pleasant qualities 
which we usually associate with the beverage of this name. 

With the strict enforcement of the United States adulteration act, the consumer is 
reasonably well protected, so far as securing the genuine leaf is concerned, but of 
course has no protection from the sale of inferior teas. 

Coffee. — The examination of the coffees and coffee preparations on our markets 
show's that the consumers, and especially the poor, are being grossly deceived. Very 
little pure ground coffee is sold, and even whole coffee docs not escape sophistication. 
The purchase of green coffee for home rousting does not insure a pure product, since 
oven the green coffee is imitated. Stringent Jaws are certainly needed to supxness 
these frauds. 

That there in a large demand for imitation coffee is evidenced by the fact of its 
importation fiom Germany. The manufacture of those coffees in imitation of tho 
form of the genuine bean should be interdicted, even if the product is to be sold 
as a substitut e. 

Cocoa prejHiratiouH.— [Of tft samples analyzed in the laboratory of this Department, 
27 contained huge additions of starch or flour, 14 large amounts of cocoa husks, and 
33 from 50 to 72 pei cent of sugar. The nutrients in a cup of pure cocoa containing 
2.5 grams of the material, are calculated to he protein 0.5, fat 0.0, and carbohy- 
drates 0.0 gram.] 

Beef tea was once considered to be a very concentrated and easily digestible food, 
and was given to invalids in small quantities with full confidence in its great, almost 
miraculous, nourishing power. It has long since been degraded very nearly to the 
rank of a mere stimulant, and is never intelligently administered, except when 
accompanied by an ample amount of nourishing food. Ah a concentrated and easily 
digestible food for invalids cocoa preparations are already beginning to share the 
same fate; as material for the preparation of pleasant, exhilarating, and slightly 
nutritive beverages for both weak and strong, the eaieer of cocoa preparations is 
only just begun. Moreover, their progiess in popular favor will keep pace with the 
manufacturers 1 appreciation of this fact. * * * 

The results of these investigations emphasize in many ways the many pleas that 
have been made for the establishment of standards of purity, strength, and quality 
for foods — for sonic certain moans of enabling the public to know tho strength, 
quality, and degree of purity of the food materials on the markets. The question 
of economy alone is sufficiently important to justify serious consideration of this 
need, for no question can be of more importance to a great part of our nation than 
quest ions of economy in food, drink, and clothing. 

Experiments with sugar beets in 1891, H. W. Wiley ( Division 
of Chemistry , Bui. Ao. Xl, jrp. 158).— This is a record of tlie experiments 
in the culture of the sugar beet and the manufacture of sugar therefrom, 
conducted by the author in 1801, with the collaboration of W. Maxwell, 
W. A. Henry, and others. The Department of Agriculture distributed 
to farmers 15,000 packages of sugar beet seed, each package accom- 
panied by directions for the planting and cultivation of sugar beets, 
and for taking samples of the beets for aualysis and forwarding them 
to the Depar tment. About one third of those receiving seed forwarded 
samples of beets. The results of the analyses of these are tabulated 
by States and Territories and by counties. The averages by States 
and Territories are as follows: 
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Average result# by State# and Territories # of the sugar beet trial a. 



Number 

Analyses of hoots. 

Yield of 

Probable 
yield of 
sucrose*, 

State. 

of 

Total 

Sucrose 

Sucrose 

Purity. 

beets por 


growers. 

solids. 

in juice. 

in beet. 

acre. 

per aero. 



Per cent. 

Per cent. 

Per cent. 

Per cent. 

Toni. 

Pounds . 


2 

14.50 

8. 09 

7. 09 

56 9 




2 

n. 42 

0.73 

C. 39 

58.8 




4 

15.24 

11.64 

11. 06 

75. 8 

14.2 

14.8 

14.2 

2, 188 


30 

17. 75 

13, 70 
11.34 

13. 08 

70. 1 

3’ 2*J3 


3 

14. 50 

10. 77 

77.3 

2 , 305 

Georgia 

2 

17. 78 

11 60 

11. 03 

64. » 


1 

17. 87 

13. 40 

12. 76 

74.9 



Illinois 

22 

10. 09 

12. 34 

11.73 

70 4 

15. 7 

2, 708 

Indiana . . . 

50 

15. 97 

12.32 

11.04 

70.9 

11 0 

2,416 

Indian 'JYrntorj . . - 

1 

15. 99 

13. 05 

12. 40 

81.0 

20 9 

3.810 

Iowa 

214 

16 32 

12. 40 

11.82 

75.7 

17 3 

2,914 

Kansas - - - 

20 

10.45 

11. 25 

10. 69 

68.2 

10 2 

2, 3e7 

Kentucky . . 

2 

14. 09 

9 00 

». 12 

63. 7 



Id &r\ land - - - 

1 

30 

11. 20 

7. 75 

7 30 

68 6 



.Michigan 

JO 91 

13.31 

12.04 

78. 0 

17.2 

3, 444 

Minnesota - . . 

27 

17 12 

13.03 

12 38 

75. 7 

18 5 

3, 251 

Missouri . -- .. . 

20 

17. 48 

11.01 

JO 42 

02 4 

22 1 

2. 379 

Montana .. . . . , 

32 

17. U9 

13.93 

13 23 

76 8 

17 6 

3, 495 

Nebraska - j 

45 

10 22 

12. 37 

! 11.07 

75. 3 

13 2 

2, 351 

"Nevada ... ' 

3 

20 47 

18.10 

17. 20 

88 0 

7 8 

2, 340 

New Hampshiu' 

1 

15.28 

12.25 

1 1.04 

! 80, 0 

14.8 

2, 486 

"New Jersey 

1 

10. 91 

7.72 

7 33 

70.8 

13 1 

1,230 

"New Mexico ... 1 

10 

19. 21 

14.53 

13 81 

74.8 

15. 5 

2, 793 

New* York . j 

3 

15 83 

12 21 

11.68 

76.8 



North Dakota 

10 

10. 97 

12 46 

11 84 

73. 2 

16. 0 

2, 568 

Ohio . . .... i 

48 

10 23 

11 93 

11 33 

73.5 

16 9 

3,055 

Oklahoma. . ... 1 

1 

12.58 

0 91 

6 37 

53 3 


(hegon 

31 

17. 72 

14 67 

13.84 

82 2 

15 C 

3, 480 

Pennsylvania . . .. 1 

5 

17.78 

13. 98 

13 29 

78.7 

35 6 

2, 772 

South Dakota . . . . \ 

138 

17 41 

I3.lt 

12. 45 

75 3 

10 7 

2. 958 

Tennessee ... I 

3 

14 02 

9 23 

8. 77 

05. 8 

6. 5 

1,306 

Texas . . 

7 

| 15 57 

10. 85 

JO. 31 

09. 1 

12. 9 

1. 663 

Virginia , 

17 

15. 32 

11.80 

11.12 

76. 0 

19 3 

2, 768 

Washington . . ' 

0> 

18. 34 

; 15 23 

14 47 

, 83 9 

8 2 

1, 511 

Wisconsin 

402 

15 35 

11 04 

11.05 

! 75 8 

10 t 

2, 833 

Wyoming.. . . ... , 

10 

18. 18 

11. 10 

13. 18 

78 1 

11.1 

2, 130 


In regard (,o the data l»y States, it must l>o remembered that they can not be taken 
to repiesent actually the possibilities of each State in tlie groM 111 of sugar beets. In 
the iirst place the results ol a single year of culture, bower or carefully it may be. 
conducted, could not be conclusive in regard to the possibilities of any one State or 
locality in the production of beets, in the second place it must be understood that 
the farmers of different States may not have followed exactly the same method of 
sampling hectN. lu some of the eases at least, when* tin? general average of the 
State seems to run low, it is found that the average weight of the beet was far above 
that which is required of a beet of high saccharine strength. 

The results, therefore, must be regarded as simply tentative, showing in general 
where beets of tine quality can be produced, but not in any way deciding on the 
comparative ability of the several States for the production of rich beets. 

Reports arc given of sugar beet experiments in Wisconsin by W. A. 
Henry, and of the work of the Beet Sugar Experiment Station of the 
U. S. Department of Agriculture, at Schuyler, Nebraska, by W. Max- 
well, who was in charge of the station during the season ; together* with 
a letter from H. T. Oxnard on the prospects of the beet sugar industry 
in the United States. 

Prof. Henry’s report shows that 1,000 pounds of sugar beet seed was 
distributed to 850 farmers in Wisconsin. Samples of the beets grown 
were sent by 373 persons. A large number of others reported failure of 
the crop on account of severe drouth. According to the analyses of 
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these samples, the percentage of sugar ranged from 7.12 to 23.52 and 
averaged 12.56. The average yield is estimated at over 15 tons of 
roots per acre. The beets grown at the station ranged from 13.27 to 
17.56 per cent in sugar, averaging 15.5 per cent. At the station the 
estimated cost of growing and harvesting beets with a yield of 14 
tons of roots per acre, at the current wages, is $3.76 per ton of washed 
beets. 

At Schuyler held experiments were made on the yield of cleaned 
beets of different varieties, early relate planting, distance of planting, 
time of harvesting, the effect of fertilizers, and the changes in weight 
and in sucrose content of beets after pulling. Some of the more impor- 
tant indications of those experiments are here given. 


Yield of different carietien. 

(Moan of field A and field B ) 


Elite 

Knauer 

Lonmin* . .. 

Denprrfi 

Vilmorin 

Klein Watizlcben 


Varieties. 










1 


Weight I 
of beets [ 
per aero 


Ton jr 

19 33 
19. It) 

20 04 
2*1 85 
23 4f» 
23 55 


Sugar 
per acre. 


J ’munis 

5 564 
5, 043 

6 tm 
fi 459 
0, 107 
0 521 


j Purity 
of juices. 


I’er cent. 

84 0 
80 4 
80 0 
86 2 

85 4 
83.3 


The analysis of the varieties does not. require further comment. The almost iden- 
tical values of the Klein Wan zlcben, Pcsprez, ami Yilmoriu varieties ai every nota- 
ble. The other varieties form a second class in respect of the actual money value 
per acre. * * * 

The experiments conducted with the view of observing the results of early and 
late planting indicated that early planting may be expected to gn o the highest 
money value yield per acre. ' * v 

The fertilizer experiments indicate that the soil of the station farm contains all tlio 
constituents of plant food in abundance, and that aitifieial aid can not be given to 
the growing plant with any apparent adMintage. 

In respect, to the distances that the beets should he placed from each other or the 
number of plants given to an acre, the experiments on the No. 1 series of the small 
plats have shown conclusively that the money value of the crop was greatest where 
the greatest number of beets were placed upon the acre. * * ** 

The means of analyses indicating the condition of the beefs at the periods when 
the tests were made, show that the crop genet ally, and particularly in field H, where 
the beets were planted early, had reached a high condition, in respect of the weight 
of the beets and the sugar content of the .juices, ou September 15. Further, that 
certain of the varieties had reached a maximum value by September 25 and that all 
of the varieties were at their best by October 15, and after that date the content- of 
sucrose began to fall away. Those observations iudicate the time when in a normal 
season the harvesting and handling of the beets by the factories should commence in 
that part of Nebraska. The past season lias been an abnormal and late one, and 
it is apparent that with a moderately early planting season (April 20 ip May J), 
and proper cultivation, a crop should he ready for the factory commencing Septem- 
ber 1. * * * 

Commencing September 1, a three months’ factory season is almost assured, and 
that would enable a factory with a capacity of 3(H) tons per day to w ork up about 
30,000 tons of beets by December 1, or the product of 3,000 acres at 10 tons per acre. 
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The experiments made in order to determine the loss of weight by evaporation 
and to ascertain the effect of evaporation with the removal of the beets Horn the 
earth upon the sucrose contained in the beet, have indicated, that no gain occurs in 
the sucrose content of the beet, but that an actual loss of sugar lakes place if any 
length of time is allowed to transpire between the raising of the beets from the soil 
and the handling of them in the factory. It thus appears of advantage to the grower 
and the manufacturer that the beets should not. only be harvested at the period of 
their maximum sugar value, but that they should be handled l>> the factory as nearly 
as possible? as they come fresh from the held. 

A largo number of beets were selected for beet mothers,, and the 
changes of these in the silo are to be studied in the spring. 

The work of the Department has certainly resulted m great good in interesting 
people in all parts of the country ill the problem of sugar beet cull ure. The Sec- 
retary of Agriculture has, however, decided not to make as large a distribution 
of sugar beet seed in the manner practiced during the past two years, but t.o con- 
centrate Ins effort a iu the development of a sugar beet station, in which practical 
illustrations can be given of the very best methods ot sugar beet culture and the 
selection of mothers for the production of a high grade of seed. 

Record of experiments with sorghum in 1891, H. W. Wiley 
(Division of Chemistry^ Bui. No. .77, ///>. Z.7,2). — The experiments re- 
ported upon include those in the manufacture of sugar from sorghum 
juices, especially by means of the alcohol method of separation (E. 8, 
K., vol. Tl, p. 469); in the treatment of molasses from other sugar 
houses; and culture experiments at Sterling, Manhattan, and Medicine 
Lodge, Kansas, and at Patterson, Louisiana. 

The proposed use of alcohol in the manufacture of sugar fioni sorghum is not 
claimed as new by the Department. Man.y years ago a French chemist, Tl. Joulie, 
published a work on sorghum sugar, entitled b'ludvM tl Expert* mw nur le So rtf ho a 
Such'. On pages 1Q0 el nvq, he speaks of a proposed method foi the manufacture 
of sugar from sorghum by the use of alcohol, m which the alcohol was applied 
directly to Die expressed juice of tin* cane. 

There is no doubt of the fact that this method would work admirably, and the 
only objection to it is in respect of the great amount of alcohol which would be 
required. For this reason it yvill never be adopted in practice unless alcohol should 
become very much cheaper than it ever has been m the markets of the world. 

The process of Joulie, moreover, could only he employed with mill juices, and not 
to advantage with diffusion juices, which arc much more dilute than mill juices 
and would require a much larger quantity of alcohol. * v * 

Several years before Joulie proposed to use alcohol for making sugar from sorghum, 
an English patent, No. 655, issued March 27, 3858, was granted to William Armond 
Gilbee for the use of alcohol in the manufacture of sugar. * * * 

The method proposed by Joulie, which was never practiced except, in the labora- 
tory, is essentially the same as that which was adopted by the Department of Agri- 
culture, with the exception of the stage of the process at which the alcohol is applied. 

[In the method as used by the Department the alcohol is added to the clarified 
diffusion juice after the latter has been concentrated to a sirup containing about 
55 per cent of solids.] 

The principle of the method practiced by the Department rests on a different 
basis from that described by Gilbee. The chief object of the method of Gilbee is to 
get rid of tbe alkaline salts of beet sirup, w hile the object of the experiments carried 
on by us was to separate the incrystallizable carbohydrates. While the method of 
Gilbee embodies the main process of our method, it is seen without discussion that 
it could not be applied economically. 

3080— Ko. 1 6 
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It k but just to ,su,y that our met bod wan developed, perfected, and earned out in 
its experimental work before our attention was called to tbe patent of Gilbee in 
March, 1892, 1>> Prof. <\ A. O. JRom* 11 of tbe Patent Office. 

Tbe use of alcohol for pen ipitutiug guniH for cliemical puipoweh lias long been pra< - 
tie.ed . Its appHeation to sorglium molasses tor tliis purpose is described by l)r. 
Peter Collier and Mr. Cliflord Richardson in tin* Annual lieport of the Dejutitmont 
of Agriculture for 1H78, page 107. A ' w 

It appears from tbe expei iments which weie conducted that one of the chief ad- 
vantages of this process is not so inu<*h hi tbe in< reased >ield of sugar as in tbe ease 
with which the material can be passed through the sugar factory. With ordinary 
sorghum inassocuife it is neiessaiy to run a (entiifugaJ machine fioin fifteen to thirty 
minutes in ordei to dry a very small chaige, while with masseeuitc made b> thealco- 
hol process from two to five minutes have been lound to heeuliieJ c y snflic ient for the 
maximum charge. 

Insect Life, (Division of Entomolo ////, Insert Life, rol . IV., Nos. ( ) and 
10, June , pp. Jiys. 17). — This double number contains 

the following* artieles: 

The pea and bean ween Is (pp. 2R7-302). — A summary of the main facts 
in the life histories of the pea weevil (lintehns pisi) and the bean ■weevil 
(B.fabce), eompiled from O. V. Riley’s third report as entomologist of 
the State of Missouri, with the addition of subsequent notes princi- 
pally concerning: the earlier stages of these insects. The accompany- 
ing illustrations represent the two species in their diffeieut stages. 

The ox hot in the United States, C. V, Riley (pp. 302-317). — This con- 
tains a somewhat detailed account of the life history of the ox botfly,* 
ox warble, or heel ily, as it is variously called. The ox hot of this 
country, hitherto supposed to be synonymous with tin 4 European spe 
cies Hypoderma bovis , is referable 4 (o a distinct species, Ilypodevma 
lineata. This insect is distributed throughout flu* European countries 
and practically throughout the United States, but whether of Aincvi 
can or European origin remains to be determined. If. boris also 
abounds throughout Europe, but has never been found to occur in 
America, which is a remarkable tact when it is considered how fre- 
quently cattle are imported from abroad. The main facts hi the life 
history of H. lineata as observed iu this country maybe briefly sum- 
marized. as follows: 

The eggs are fastened to the hair on various parts of the body, par- 
ticularly on the flanks and on the legs near the heels, and are taken 
into the stomach by the cattle when they lick themselves. The egg 
splits and tlie young larva or grub, which was w ell developed when the 
egg was laid, is released and attaches itself by means of t he spiny proc- 
esses w r ith which its body is armed to the esophageal wall. It soon 
molts and remains in the second or smooth stage for eight or nine 
months, wandering slowly about in the tissues of its host, partaking 
of little nourishment, and developing very slowly, if at all. During the 
winter the larva of this stage penetrates the skin, and molting a second 
time reassumos its spiny character and develops rapidly. A third 
molt then takes place, the larva of this stage living within the swell- 



XT. S, DEPARTMENT OF AGRICULTURE. 


83 


ings or sacs under the animal’s skin. In the course of time it works 
its way out, enters the ground, and assumes the perfect stage or pupa- 
rium, which is simply the contracted and hardened larva, the mature 
insect or fly issuing a few weeks afterward. 

The insect is described and illustrated by numerous figures repre- 
senting its various stages ; the differences between it and II . hoc is are 
presented in tabular form, with accompanying diagrams and figures of 
both species for comparison. 

The ravages of the leopard moth in Brooklyn, N. Pike (j>p. 317-310). — - 
An account of the depredations of the leopard moth (Zeuzera pyriua) 
in Brooklyn, New York. This destructive insect, which is of European 
origin, has been known in this country for the past five years, but lias 
not until very recently extended its ravages beyond a radius of a few 
miles from NewY r ork City. According to the writer, however, it is 
rapidly spreading to the surrounding country and may eventually prove 
a much more serious pest and one more difficult to eradicate than the 
pernicious Gypsy moth. Like that insect, it is a general feeder, affect- 
ing a great variety of woody plants, particularly elm and maple. The 
larvie aUack only living trees, boring into the larger branches and the 
heart of the tree, illustrations of the insect are given, and a list is 
appended of twenty four trees and shrubs observed by the writer to 
be affected by it. 

How far do bees fly f F. Benton (pp. 319-321 ). — A discussion showing 
th<*, error of recent popular computations of the distance bees go after 
honey. Observation and experiment, it is stated, show that the usual 
range of flight is 2 to 3 miles, and that pasturage tube profitable should 
be within this distance of the apiary. 

Note on the water bug found by J. L. Zabriskie , F. Bergroth (p. 321). — 
A short note on the water bug previously described and figured in 
Insect Life, vol. iv, p. 198 (E. S. R., vol. m, p. 518). The species is 
identified as an undetermined adult male of the family ilydrometridie 
and the name Rheumatobates rileyi is proposed for it. 

The locust or grasshopper outlook (pp. 321-323). — A summary of a 
paper presented by Prof. Riley in 1891, before the American Associa- 
tion for the Advance, meat of Science to offset published statements 
calculated to cause unnecessary alarm. 

j Early published references to some of our injurious insects , IT, F. M. 
Webster (pp. 323-320). — A continuation of a paper begun in Insect Life, 
vol. iv, p. 262 (IS. S. R., vol. m, p. 812), concerning early accounts of 
our more common injurious species of insects. The following species 
are referred to in this article: Isosoma hordei , Elaehista pramuiturella, 
Oecidomyia destructor , Gortyna nit da, and Heliothis armigera . 

Strange developments of stomata on Carya alba caused by Phylloxera , 
D. A. Owen (p. 327). — A paper read before the Indiana Academy of 
Sciences, December 30, 1891. 
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Extract# from correspondence (pp. 327-335). — Among the letters pub- 
lished under this heading the following are of special interest: Destruc- 
tion of plant lice in the egg state; remedies for leaf-cutting ants; anew 
fumigator for scale insects — a detailed description of a new hind of appa- 
ratus used in California; the fumigation of scale-infested fruit trees; life 
history and treatment of the mosquito; loss from grain weevils in 
Texas, and the bisulphide of carbon remedy; swldition of lime to arsenical 
spray; bumblebees and the production of clover seed. 

General notes (pp. 335-352). — Accounts are given of the appearances 
of different species of insects on the surface of snow and of the receipt 
in Africa of recent consignments of the Vedalia. Abstracts are given of 
resolutions for the protection of fruit trees in California. Other notes 
treat of the following topics: Strawberry leaf roller in Kentucky; Phyl- 
loxera at the Cape of Good Hope; a new tree band; a true bug dam- 
aging peanuts in China; Sarcophaga in the human ear; .Japanese peach 
moth; hop louse and the use of quassia rs. kerosene as a remedy for it; 
Angoumois grain moth in Pennsylvania; and abundance of Attagcnm 
piceus in Illinois. 

Manual of the Phanerogams and Pteridophytes of western 
Texas, -T. M. C< utlter ( Division of liotani/, Contributions from the U. S. 
National Herbarium, ml. n, No. June 1 , 18!) pp. /5.V-.V l~>, plates 2). — 
This is the second part of a, manual intended to include descriptions of 
all Texan plants west of the ninety-seventh meridian. The first part, 
containing the Polypetabe, was issued as vol. ir, 'No. 1, of the same 
series (E. 8. It., vol. in, p. 103). The Gamopetahc described include 
925 species in 275 genera belonging to 31 orders. The largest orders 
are the Compos i tie, represented by 430 species in 137 genera; Kcrophu- 
larineje, Oil species in 21 genera; Labiata*, 00 species in 24 genera; 
Asclepiadeie, 38 species in 9 genera ; Boraginea*,34 species in 10 genera; 
Oon volvulaceie, 33 species in 8 genera; Kolanacea;, 31 species in 13 
genera; Kubiaceie, 30 species in 10 genera. 
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On the determination of potash, F. Jean and Trim. at (Bvl. Soc. 
VhiM. 7 ( IS! >2), wr. .7, pp. 22s). — The aqueous solution containing potash 
is heated with a slight excess of sodium hydratc'to expel the ammonia, 
iilteml if necessary, acidulated with hydrochloric acid, and evaporated 
to a simp with an excess of platinie chloride. After being taken up 
and washed with alcohol and ether the platinum salt is dissolved in 
boiling water and treated while hot with an alkaline solution of sodium 
formate, which reduces the platinum. This is collected on a filter, 
washed with acidulated water, incinerated, and weighed. Objections 
to the method are that the sodium formate decomposes, the reduction 
of the platinum takes place slowly, and the latter adheres to the sides 
of the vessel. These objections are overcome when the reduction of 
the platinum salt is effected by means of formic aldehyde solution, 
a few drops of which are added to the alkaline solution. The reduc- 
tion is almost instantaneous and the platinum separates out, when the 
liquid is stirred during the heating, in black clots, which are easily 
collected. Formic aldehyde solution can easily be preserved without 
decomposing, — k. W. a. 

Volumetric method for detei*mining phosphoric acid, M. Spioa 
(<J fazetta chimim ihil i a n«,2?( JSP2), p. 117: abn.iu ( ’hem. ZUj., 1892, Hvpert., 
p. 11S). — The method is said to be especially applicable to the determi- 
nation of phosphoric acid in Thomas slag and other phosphates used for 
fertilizing purposes. The iron, manganese, silicic acid, and aluminium 
arc lirst removed cither by means of sodium carbonate, or better, sul- 
phuric acid. According to the lirst method the fertilizer is smelted in 
a porcelain crucible with sodium carbonate and silica, ground, and 
extracted with hot water; the filtrate is evaporated to dryness, taken 
up in water, acidulated with hydrochloric acid, evaporated to dryness, 
and again taken up in water. 

According to the second method, the phosphate is evaporated nearly 
to dryness with concentrated sulphuric acid, the residue extracted with 
absolute alcohol, and the solution evaporated and neutralized with soda. 

The phosphoric acid is determined volumetrically in either solution. 
A few drops of phenolplithalein are added to the solution which is then 
carefully neutralized and made to a definite volume. To an aliquot 
part a titrated solution of ferric- potassium sulphate (iron alum) is added 
until the phosphoric acid is all precipitated as ferric-phosphate, the 
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end of the precipitation being 1 recognized by means of salicylic acid. 
After complete precipitation of the phosphoric acid the slightest excess 
of iron solution gives a violet color with salicylic. The strength of the 
iron solution is determined by titrating with ammonium sodium phos- 
phate. — e. w. A. 

A new and rapid method for the determination of nitrogen in 
organic bodies, W. F. K. Stock (Analyst, 1892, pp. 109-113 ).-— This 
method is similar in principle to the Kjeldahl method, using manganese 
dioxide as the oxidizing agent. From 0.5 to 1 gram of substance is 
heated without boiling in an Erlenmeyer 11a sk or small beaker with 10 
c. e. concentrated sulphuric acid and 5 grams of pulverized native man- 
ganese dioxide, until the solution assumes a dark-green color, owing to 
the formation of manganic sulphate, which indicates the end of the re 
action. The digestion flask or beaker is cooled, cold water is added, 
and the contents are transferred to a copper distilling flask; an excess 
of sodium hydrate is added, and the ammonia distilled, collected, and 
titrated. The distilling flask is supplied with a supply tube for adding 
sodium hydrate and a wide evolution tube to act as a reflux tube in 
case of sudden frothing. A AVnrtz flask is interposed between the dis- 
tilling flask and the condenser, which serves as a wash flask and holds 
back the sodium liydrafe. Both flasks are. kept boiling throughout the 
test. The copper-distilling flask is used because the breakage was 
very large with glass flasks, owing to the bumping. 

The -method now dinoloscd can not be looked upon as simply a modification of 
Kjclduhl’s process, Kjeldahl effects oxidation at the expense of sulphuric arid, and 
although he uses potassium permanganate to complete the oxidation he does not 
rely upon it as a principal reagent. 

Kjeldalil’s method requires mat h more time than the method I piopose. I have 
completely oxidized a sample of hone powder in three minutes, and have determined 
the nitrogen in titty minutes from the time of weighing out the sample. 

The following percentages of nitrogen were found: 


Bonn meal 

Cotton cuke 

Cotton seed cake _ 

KisJt flesh 

Commercial uric acid 


* Theoretically. 



By ooiulmw- 

By new 


lion. 

mot hod. 


n 54 

3 04 


8 09 

3. 49 

’"/J 

n «8 

.'{.01; 3.49 

---1 

7 43 

7.51 

...1 

1 

33. 01T 

32.70; 32 51 


Attempts have been made to use tlie method for determining the 
nitrogen of ferrocyanides and some alkaloids, hut so far without suc- 
cess.” 

Tears were expressed by Mr. Dyer aud Mr. Coste that the addi- 
tion of manganese dioxide would result in a loss of nitrogen. They 
had found that the addition of permanganate in the Kjeldahl process 
was not only unnecessary, hut in some eases might cause serious 
error.— w. h. b. 

Ob the occurrence in various plants of a xylose-y ielding g um, 
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A. HUBERT (Ann. Afjron ., 18 (1892), No . 5, pp. 2G1-2G7). — The synthesis 
of the carbohydrates of plants is briefly discussed. The demonstration 
by Maquenne of the heptose character of the perneite of Miintz and 
Marcano, and the discovery of the pentose character of arabinose by 
Kiliani and of xylose by Wheeler and ToIIens, have strengthened the 
theory of the formation of the carbohydrates from formic aldehyde. 
There leave now been found in plant# substances having carbon atoms 
as follows: Glycerin of the fatty acids C 3 , erythrite C 4 , pentaglucoses 
tV,, glucoses Otf, and heptaglucoses C 7 . The author lias investigated the 
distribution of xylose-yielding gum in different families of plants. He 
lias found it in hay of grasses, in alfalfa, flax, and the dry residues of 
beets and potatoes, as well as in soils rich in organic matter, and 
he concludes that it is an important constituent in the majority of 
plants. — \v. ti. n. 

Studies on the action of strongly diluted hydrochloric acid and 
of pepsin and hydrochloric acid on the digestible albuminoids in 
various foods and feeding stuffs, A. Stutzer (Lmuhc. Yarn. Mat., 40, 
pp. MU* ’17 o ). — This is a continuation of investigations reported by the 
author under the same title in Laudw. TV rx. Stat., 37 (181)0), pp. 207-133. 
The question to be, investigated was whether in the testing of different 
feeding stuffs t he digestible albuminoids contained therein are dissolved 
by pepsin and hydrochloric aeid with the same rapidity, or whether the 
solubility of albuminoid bodies in different feeding stuffs is different. 

The earlier report was largely occupied with a description of the 
author’s method of fractional digestion. In this determinations are 
made in the substance tested of the total nitrogen, the amide nitrogen, 
and tlie nitrogen dissolved in pepsin hydrochloric acid solution after 
deducting the amide nitrogen. 

Further studies reported in the present article indicated t hat for these 
experiments t he digestive fluids need not be freshly prepared, but might 
be several months old without harm in case they had been closely stop- 
pered and kept in a cool place away from the direct rays of the sun; 
and that in studies on peanut cake, rice feed, and eocoanut cake the 
result was the same whether the substance was very finely ground or 
whether tlie particles were 0.5 to 1 mm. in size. Dried diffusion resi- 
dues and hay were more digestible in a finely ground condition than 
when coarser. In the case of coarse fodders, therefore, the material 
should be finely ground. 

The experiments reported in the present article were on peanut cake, 
rice feed, eocoanut cake, dried diffusion residues, and hay. These 
studies showed the rapidity with which the digestible albuminoids con- 
tained in different- feeding stuffs were dissolved by pepsin and hydro- 
chloric acid to be very different. This difference is traced to specific 
peculiarities of the different albuminoid substances. Setting aside the 
individual differences in the case of different animals, it is believed to 
be possible by means of the method of fractional digestion worked out 
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to determine with reasonable accuracy whether the albuminoids con- 
tained in this or that feeding stuff are more difficultly or more easily 
digestible; also whether by different means of preparation, as cooking, 
steaming, drying, ensiling, etc., or by the addition of salt, preserva- 
tives, ete., the original digestibility of the albuminoids is favorably or 
unfavorably affected. The new method it is hoped will be of no less 
value in the investigation of human foods than in testing the value of 
animal foods. It is self-understood that the method follows only the 
purely chemical course of digestion and also that the results of this 
u fractional digestion give no absolute figures but only comparative 
ones. The disadvantageous effect, of salicylic acid and saccharine and 
the indifferent, action of thymol on digestion of the protein have been 
alluded to in other places. The action of certain organic acids has also 
been studied (K. S. It., vol. n, p. 525). Later experiments show the 
high value of lactic, malic, tartaric, and citric acids and the very low 
value of acetic and butyric acids. For the action of common salt see 
E. S. li., vol. n, p. 525. The experiments formerly made by (f. Kiilm 
and U. Krcusler, showing the disadvantage of steaming and cooking 
feeding st uffs as regards the, digestibility of the albuminoids, have been 
corroborated. The baking of flour in bread renders the albuminoids 
more difficultly digestible, while the starchy constituents are made 
more easily digestible by this process. In experiments here reported 
and in others the author has found invariably that the heating of sub- 
stances up to that temperature at which the albuminoid bodies coagu- 
late renders them more difficultly digestible. The difference is still 
more marked when instead of pepsin solution the solvents are pure 
water and acidulated water. The diminished solubility of the albumi- 
noids is believed to be attributable to the fact that these bodies can 
act as ferments, and by heating this fermentative action is destroyed. 
Numerous observations favor this theory. The results already obtained 
give encouragement for the hope that by this means of “ fractional ” 
digestion much may be learned regarding the behavior of albuminoids 
under the influence of the digestive lluids. — E. \v. a. 

The digestibility and the nutritive value of cellulose, N. Zctntz 
(Arch. yes. Physiol . , 19, pp. 177-181; abs . in ( lentralhl , agr. ('hem., X>1 7 pp. 
88-90 ). — Keren t experiments at the Gottingen Station have indicated 
crude cellulose to be of equal or nearly equal feeding value to starch 
and sugar. Wolff, on flic contrary, found crude fiber to be of inferior 
feeding value in experiments with work horses, and experiments on the 
horse by the author and liis associates have also pointed in the same 
direction. The author found that the consumption of oxygen by an 
animal kept perfectly quiet was greater the larger the amount of crude 
fiber in the food, lie explains this in part by the increased work 
required for digestion of the more voluminous fodder, and in part 
by the lower value observed by J. Munk and Mallevre for cellulose. 
The discrepancy between these results and those with sheep in the 
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Gottingen experiments be believes to be explained by the difference be* 
tween the digestive organs of the horse and ruminants and the difference 
in the place where the cellulose fermentation takes place. In the case 
of the horse all of the albuminoid bodies, carbohydrates, and fat accessi- 
ble to the digestive fluids are dissolved in the stomach, and principally 
resorbed there. Only the cellulose and the food materials which are 
encased in cell membranes not ruptured in chewing, pass on into the 
ciecum and colon. Here the cellulose undergoes fermentation and a 
large part is rendered soluble, and the resulting organic acids are re- 
sorbed. The other food nutrients are also believed to be largely ren- 
dered soluble by the solution of the cell membrane surrounding them, 
and resorbed, but are by no means absorbed to the same extent as if 
they had been set free at an earlier stage, since the power of resorption 
in this part of the apparatus is much weaker than in the small intes- 
tines. In the case of ruminants, on the other hand, a large part of 
the crude fiber is dissolved in the first three stomachs. The existence 
of these three stomachs presents the advantage that by an earlier 
breaking open of the cell membrane the contents are exposed to the 
digestive fluids, and the disadvantage that much valuable food mate- 
rial is decomposed and diminished in value by the process of fermenta- 
tion. Tappeiner found that in the presence of the characteristic mi- 
crobes starch and sugar undergo the same decomposition as crude fiber, 
and that they thus in a measure prevent the cellulose from being aeted 
upon by the germs. He concluded from this that the cellulose diges- 
tion suffered from the presence of excessive amounts of soluble car- 
bohydrates and explained in this way the so-called depression in 
digestibility in ruminants attributed to these soluble earbohydrates. 
He found (hat the presence of large amounts of albuminoids increased 
the intensity of the fermentation by which cellulose was rendered 
soluble, and so made tin* decomposition of the cell membrane pos- 
sible even in the presence of large amounts of soluble carbohydrates. 

The abov e accounts for the apparent equality of the feeding value of 
cellulose and starch in the case of ruminants. The starch, and espec- 
ially the sugar, may ferment in place of the cellulose, and so themselves 
be reduced in value; they are in part lost in the form of marsh gas and 
organic acids. Under given conditions of fermentation certa in amounts 
of marsh gas, carbonic acid, acetic acid, etc., are produced. The con- 
ditions of fermentation remain the same as long as the relation of the 
carbohydrates to the albuminoid bodies and salts in the fermenting 
mass remains unchanged. When the amount of crude fiber falls below 
a certain minimum the intensity of the fermentation suffers because of 
a certain catalytic*, action, attributed by Tappeiner to crude fiber, by 
which the intensity of this particular fermentation is increased, and 
because the sojourn of the food in the first three stomachs for a sufficient 
length of time is believed to depend upon the presence of cellulose. 

The results of the Gottingen experiments agree with this view. The 
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amount of marsh gas given off by tlie animals remained unchanged 
•when a- part of the crude fiber of the food was replaced by an equiva- 
lent amount of starch. In the experiments with horses the amount of 
marsh gas given off* was not determined. — E. w. a. 

Observations on dried brewers’ grains, A. Stptzeh {Lmithv. 
Vers . Slat., 40, pp. SJl-XJti). — Wet brewers’ grains are submitted to in- 
tense pressure before drying, which removes a large* amount of a cloudy 
liquid. Tin* amount of liquid expressed was found to be about 100 
liters per 1,000 kg. of wet grains. One hundred liters of this liquid 
was found to contain 1.15 kg. of protein, .‘1.57 kg. of cellulose and nitro- 
gen-tree extract, and 0.0 kg. of ash. This is calculated to be a loss of 
1.15 pounds ot* protein, 5 pounds of nitrogen- free extract, 0..T5 pound 
of phosphoric acid, and 0.42 pound of calcium oxide per 100 pounds 
of dried grains containing 10 per cent of moist ure. 

Tests were made artificially of the digestibility of the protein in pur- 
chased samples of dried brewers* grains and in samples which were 
carefully dried in the laboratory. In the ease of the samples dried in the 
laboratory the percentage of amide nitrogen was higher and the pepsin 
soluble nitrogen was very inneh more easily soluble in the digestive fluids 
than in t hecommereial dried grains. The inference is that carelessness 
indryingmay impairthenutritivo value of the grains. — e. w. a. 

The physiological effect of corn cockle when fed to swine, C. 
Kounauth and A. Akchk ( L«n<hc. Vers . A7u/., 40, 177-202 ).— The 
conflicting opinions of scientists and practical farmers as to the feeding 
value of corn cockle and the danger attending its use, led the authors 
to undertake an investigation as to the actual physiological effect of this 
plant on swine. The refuse from the machines used in cleaning grain 
( Trienrnvsputz) is said to consist for the greater part of cockle seed. 
Especially is this the case in Hungary, and there the refuse is very ex- 
tensively used in fattiming pigs. The seeds arc said to be poisonous. 
H. Schultze isolated an alkaloid from them, lllbrieht led an extract 
supposed to contain the alkaloid to two rabbits, with the result that 
both died of paralysis of the heart within t wenty-tour hours. Puseh, who 
made an extensive study of the subject, summed up bis results in sub- 
stance as follows: Under certain conditions corn cockle is injurious to 
domestic animals. The amount of the poisonous substance in the seed 
is variable, depend ing probably upon the season and the soil. Animals 
become accustomed to it, so tliat amounts of seed which at first caused 
sickness, later have no injurious effect. The susceptibility of animals 
to the poison varies both w r ith the species and the individual. Young 
ariiinals are more readily affected than older ones. It is believed that 
rodents and sheep are not susceptible, and as far as known grown cattle 
are only slightly or not at all affected by the poison. Calves, swine, 
horses, and especially dogs are more or less susceptible. Concerning 
birds and fowls there is some doubt. 

Tire present experiments were made on rabbits and pigs at the 
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Vienna Station. Two rabbits were fed refuse containing 46 per cent 
of cockle for a period of thirty- six. days, and then the cockle seed alone 
for thirty days, without, apparent injurious effect in either case. Injec- 
tions were then made under the skin of variously prepared aqueous 
and alcoholic extracts of coc kle seed, representing from 14 to 20 grams 
of the seed, but without apparent effect on f lic health of the rabbits. 
Negative results were likewise obtained with a bread containing 40 per 
cent of cockle- seed meal, which was eaten by grown persons and chil- 
dren. 

Three pigs, weighing at the beginning from 48 to 70 pounds, were 
fed a nearly pure cockle seed (1)5.6 per cent), mixed with from 30 to 60 
per cent of barley and corn. All gained rapidly except- one, which 
was a poor feeder and which received 70 per cent of cockle Need. This 
pig was slaughtered at the end of two months and an examination 
made, but the alimentary canal was found to be in every respect nor- 
mal. The oilier two pigs were then placed in a respiration apparatus 
to observe the effect of the cockle seed on the metabolism. In the first 
period (March 15-25) the food consisted, as before, of a mixture of 
cockle seed, barley, and corn, and in the second period (April 4-14) the 
cockle seed was replaced by oil cakes. The experiment was carried 
out in the usual manner and permitted the estimation of the amounts of 
albuminoids, fats, and carbohydrates digested, and of albuminoids and 
fat stored in the body with each ration. The outcome of this part of 
the investigation was in brief as follows; The feeding of cockle seed 
to young pigs in the proportion in which it is present in the refuse 
from grain-cleaning machines was not attended by any perceptible dis- 
advantageous effects either on the health of the animals or the manner 
in which the food was used in the body. Where 70 per cent of the food 
was cookie seed the increase in live weight was small, but this is believed 
to be due to the bitter taste of the seed and the reluctance with which 
the pigs ate it rather than to any poisonous action. The cockle seed 
slightly diminished the storage of albuminoids in the body (formation 
of lean meat), but tended ro increase that of the fat. The latter was 
indicated by the diminished amount of carbonic acid exhaled when the 
cockle seed was fed. There was little difference between the digesti- 
bility of the cockle-seed ration and of the other. The lean meat pro- 
duced on cockle feed was normal in composition and character. A 
larger amount of the cockle- seed ration was required to produce an 
increase of 100 pounds in live weight than of the oil cake ration, but 
this was more thau compensated for by the lower price of the cockle 
seed. The authors conclude, therefore, that cockle is to be regarded 
as a harmless and valuable food for growing pigs. — k. w. a. 

The poisonous effects of corn cockle, Robert ( hmuhe . CcntralbL 
Provinz Posen , 19; abs. in Centralhl . agr. Chem ., 21, p. 273). — Accord- 
ing to the author, corn cockle contains a substance, saponin, which 
acts as a poison either when introduced into the blood or when 
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eaten in the form of cockle seed. Healthy rats and rabbits can with- 
stand the poisonous effects of the seed for some time. Dogs, cats, and 
birds arc much more susceptible to it, and after being fed on the seed 
a short time become sick and (lie. It is also injurious to swine and 
cattle and may induce death. The poison decomposes the blood, dis- 
solving the red corpuscles, and also destroys the sensitive albuminoid 
portion of the nerve elements. In view of the injurious effects of cockle 
seed, he thinks the sale of feeding stuffs cont aining admixtures of cockle 
seed should be prohibited by law. lie believes that grain should be 
thoroughly cleaned of cockle seed by machinery before grinding. 

The poisonous principle is said to lie just under the surface of the 
seed, and he suggests that cockle seed may be prepared for feeding by 
coarse grinding so that the outer covering can be separated, and then 
heating the latter in iron pans at- 50° O. The heat decomposes the 
poisonous substance, and the whole may then be ground and mixed 
with grain feeds without danger. — K. w. A. 

Is sterilized milk more difficult to digest than raw milk ? A. 
STUTZEU ( Landir . Vers. Mat., 10, pp. #17-31!)). — Ramlnitz* found in 
experiments with dogs that cooked milk was slightly less digestible 
than uncooked milk. The author studied the matter by means of “frac- 
tional” digestion experiments. He used milk which had been sterilized 
according to Sohxlet’s method in bottles of 200 c. e. capacity by heating 
for one hour. Four separate, experiments were made 4 with sterilized 
and four with unsterilized milk. The results, in agreement with those 
found by Rauduitz, showed the uncooked milk to be somewhat more 
rapidly digested by the artificial digestive* fluids than the sterilized 
milk. — e. ay. a. 

Studies on butter fat, M. Scuirodt and ( >. Henzhoed ( Lanihr. Vers. 
Mat., 40, pp. £99-309). — The authors have previously imported under the 
same title t a series of investigations which were made to observe the 
range of variation of the* volatile and the insoluble fatty acids and of olein 
in butter. These studies were made on the butter produced from the* 
milk of one Angler cow, and of a herd of ten cows, including Angler, 
Breitenburger, and Shorthorn -Ditmarsclier breeds, and lasted a year, 
samples being analyzed twice every week. The conclusions were that the 
amounts of volatile and insoluble fatty acids and of olein in butter were 
governed by the stage of the period of lactation and not by the nourish- 
ment of the cows, whether whiter stall feeding or summer pasturage, 
which had no part in the changes in the composition of the butter fat. 
With the advance of the period of lactation the volatile acids were found 
to decrease, while the percentage of insoluble acids and of olein in- 
creased. The index of refraction of the fat suffered only slight varia- 
tions, wdiich apparently were due neither to the period of lactation nor 
to the food. On the basis of their studies the authors recommended that 


* Zeitscli. f. physiol. Cliem., 14, p. 114. 
t Landw. Vers. Stat., 38, pp. 349-371. 
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when in the examination of butter for admixtures of foreign fats a low 
content- of volatile acids is found, the insoluble acids be determined also, 
the range of variation of which is small. For pure butter which shows 
alow content of volatile fatty acids has a high content of insoluble fatty 
acids, and the addition of a small amount of foreign fats will suffice to 
raise the insoluble acids in the mixture above the maximum limit for 
pure butter. The refractive index was also recommended, being rapidly 
determined and furnishing valuable indications. 

In a further study of tlie same subject the authors extended their 
observations to the butter made from the mixed milk of a herd of 220- 
230 cows on an estate in eastern Holstein, receiving samples of butter 
direct from the creamery twice weekly from May 3, 1800, to May 23, 
1891. Tn each sample the volatile and insoluble fatty acids and the in- 
dex of refraction were determined, the latter by means of the AbM 
refractometer. All determinations were made in duplicate. 

The cows were a cross of Angler and Ayrshire breeds. They were 
turned to pasture May 7, 1890, and remained until the last of October. 
The stall feeding lasted from the latter date to May 21, 1891, during 
which time they received pen* head daily about 5 pounds meadow hay, 
10 pounds straw (oat and barley), 3 pounds of a mixture of ground 
oats, barley, and peas, 1 pound of wheat bran, 2J pounds of palm cake, 
and lA pounds of peanut cake. In 18S9-’90 sixty-six cows of the herd 
calved between October and December, eighty-five between January 
and March, and the remainder from April on. In 1890-91 sixty-three 
cows calved between November and January, ninety-seven between 
February and April, and the rest later. In accordance with this the 
majority of tin* cows would be old in milk from July to October. 

The cream was raised by a centrifugal separator and churned sour. 
The average composition of the butter as compared with that found in 
the previous invest igation with 10 cows is given as follows: 

Aver ay en, and range of variation. 


Average for >ear. lj Range of variation. 


Yoai. 

Volatile 
fatty acuta. 

Insoluble 
fatt\ acuta. 

Index of I 
retraction, j 

Volatile fatty 
acuta. 

Insoluble fatty 
acuta. 

Inti ex of 
i efraetioTi. 


c c* 

Per cent. 

j 

c c.' 

Per cent. 


1890-’9l 

2(5. 182 

88. 328 

1.4586 !! 

21. 54 28. 04 

86. 95 90 29 

1. 4500-1. 4620 

1889~’90 

29.570 

87. 880 

1.4592 ! 

,j 

23 60 34.02 

85. 36 89. 70 

1.4580 1.4020 


* Of (lftt’i-uorinal soda solution. 


The volatile acids, as will be seen, wore unusually low. The authors 
think that this can not have been due to the food, but suggest that 
the breed of cows may have some connection with it. 

The following are the averages by months of tho results found : 
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Averages by months . 


Months 

Volatile 
fatty acids. 

Insoluble 
fatty acids. 

Tndex of 
refraction. 

1890. 





c. <*.* 

Per rent. 



27. 78 

88 32 


June 

2G 45 

88. 01 


July 

24. 32 

88. 77 

1.4589 

August. 

24. 35 

87 84 

1.4584 

Heptembei . 

23. 73 

8H 59 

1. 4004 

October . . . . , ... . . . . 

22. 40 

89. 58 

1.4010 

!Novemboi - - 

26. 53 

88. 39 

1. 4580 

December . . . ... .... 

27. 16 

87. 05 

1. 4581 

1891. 




January ....... . . .... 

27 49 

87. 04 

1.4583 

February 

28 05 

87. 79 

1. 4577 

March *. . ... 

2s. 22 

87. 40 

1.4577 

April 

27 87 

88. 47 

1. 4574 

May . .... .. .. . . .. 

25. 02 

80. 13 

1. 4505 





* Of deci normal soda solution. 


During the months from July to October, inclusive, when a large 
majority of the cows were in an advanced stage of the milking period, 
there was a decrease m the content of volatile acids in the butter, the 
lowest point being readied in October. In November, when 20 eows 
calved, a sudden increase is noticed. When the months during which 
the volatile acids were low and during which they were high are each 
averaged, a connection is seen between the content of volatile and of 
insoluble acids, the latter being highest when the volatile acids are 
low* The authors believe the effects of the period of lactation on the 
content of volatile and insoluble fatty acids in the butter are plainly 
visible, and that the results confirm their previous observations. The 
highest index of refraction falls in the months when the volatile acids 
are lowest (September and October). No increase in volatile acids 
seems traceable to the effect of the change from stall feeding to pas- 
turage. 

.Reference is made to Swaving’s observations on Holland butter,* 
from which the conclusion was drawn that the formation of volatile 
fatty acids is dependent on the food as well as on the period of lacta- 
tion, and tli at these acids increase or are maintained at a high point 
with the beginning of the pasturage season and of a new period of 
lactation. The authors hold that the data presented by Swaying do 
not justify the conclusion that the volatile acids are affected by the food. 

The final conclusions from the studies are that (1) the content of 
volatile fatty acids in butter fat is dependent upon the stage of lacta- 
tion and is not affected by the food. With the advance of the milking 
period these acids gradually diminish. (2) As a rule a lower content 
of volatile acids is accompanied by a higher percentage of insoluble 
acids and the latter by an increased index of refraction. (3) Some but- 
ters are characterized by a low amount of volatile fatty acids. The 

*Laudw. Vers. Stat., 39, pp. 127-141 (E. S. R., vol. in, p. 125). 
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cause of this is far from being clear. (4) In consequence of the low 
content of volatile acids which may occur in true butter their deter- 
mination alone is insufficient in butter inspection. Determinations of 
the insoluble acids and the index of refraction are recommended. — e.w.a. 

On the proportion of water in butter, A. 1J. Allen (Analyst, 
1892, 2 >p. 107-109 ). — U A good deal of interest is attached at present to 
the proportion of water which may be properly contained in but tor in 
consequence of the sudden appearance in the market of butters con- 
taining an unusually large percentage of water,” In 1877 the author 
noticed 19. S3, 22.24, and 25 per cent of water in three samples of sus- 
pected butter submitted to him for analysis. Decently he has found 
over 20 per cent of water in several eases, one sample containing 29 per 
cent. These were regarded as adulterated with water. Dr. Dell is 
quoted as stat ing in his work on food that u a greater amount of water 
in butter than 12 per cent is unnecessary, so far as attaining a good 
appearance is concerned, and anything over 10 per cent is injurious to 
the keeping qualities of the butler.” More recently he gi\es tin* maxi- 
mum for water at “about IS per rent.” In 1875 the Society of Dublin 
Analysts proposed and adopted as a standard for butter 80 per cent of 
butter fat, leaving 20 per rent for water, salt, and runl. This the 
author regards as “a perfectly proper limit.” 

The, author describes his method of determining water iu butter as 
follows: 

I find the proportion of water in butter to be most cmiwuiicntly determined by 
placing 5 grams of the sample in a small fared bcnkci and exposing if in an air bath 
to a fmnpei.it nre not exceeding 110° C., until no more globules of water can be ob- 
served on looking at the beaker from below. G«*neiali> Uu* water can be completely 
expelled in about one hour. The enrd and salt can be sul»e<juc*utly determined m 
the same quantity . After evaporating the w a ter the fat is remelted and tillered into 
a small beaker kept in the water oven. The residual mattei is rinsed onto the filter 
with redistilled petroleum spirit and washed with petroleum spirit until free from 
fat. The filter is then dried at 100° C., and the contents scraped olf and weighed. 
After weighing, the residue, which represents the curd and salt of the butter, may 
be examined under the microscope for starch, cellular tissue, etc., and then, if de- 
sired, treated with cold water, and the solution further examined or titrated with 
standard silver solution to estimate the salt. Usually, however, it is sufficient to 
ignite the residue in porcelain at a low T temperature and regard the non-volatile 
matter as salt and the combustible as curd. 

Some butters are fa r from being homogeneous, and when possible it is preferable 
to work on 25 to 50 grams ratlior than on smaller quantities. 

In the discussion which followed the reading of the above paper, Mr. 
Helmer said that in his opinion there was no reasou why butter should 
contain more thau 1 3 per cent of water. When the percentage of water 
rose above 15 it was either culpably added or negligently left in, and 
the excess w«*w not ouly detrimental to the public but to the butter mer- 
chants themselves. Ho had been told by a merchant that iu a con- 
signment from a particular farmer, out of every hundredweight of butter 
he lost from 3 to 4 pounds in transit, while in ordinary butters the loss 
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was only from one third to one half a pound. On analyzing a sample of 
the butter referred to, it was found to contain 18.8 per cent of what the 
Irish inspectors w r ould call u undissolved water.” 

Mr, Stokes claimed that under the microscope it could readily be seen 
whether a sample contained margarine or whether it contained an ab- 
normal amount of water. II e took the butter just as it came to him and 
scraped a large surface clear. He then took a thin layer below this and 
placed it on an ordinary microscope slide; over that he placed a micro- 
scopic cover glass, and pressed this down so that the butter formed a 
thin wedge. He now crossed the polarizing prisms so that the Held of 
view w as absolutely dark. On placing the slide betw een the prisms, if 
there w r as a trace of but ferine or margarine, say within LO per cent, at 
once a glimpse of light came through. Badly constructed polariscopes 
let light pass without interposing an object and are useless for this pur- 
pose. In the case of a genuine butter there w as no illumination at all. 
He had never once found this system to fail. No selenite should be 
used since its results are often delusive, lie relied solely on the micro- 
scopic examination in inspecting buffers. 

Objections w ere raised to relying exclusively on any single test of the 
purity of butter. — w. H. B. 

The detection of margarine in butter, II. Kodewald ( Land. Vn\s. 
JStat., 10, pp. 264-275 ). — The author points out that w hile butter differs 
from margarine in chemical composition the difference is a quantitative 
rather than a qualitative one, for margarine gives all the qualitative 
reactions known to butter. Thus margarine as well as butter con- 
tains volatile and insoluble fatty acids, absoibs iodine, and refracts the 
plane of light. To make use of these reactions in judging of the purity 
of butter, the maximum and minimum numbers for absolutely pure 
butter must be worked out. In this connec tion he refers to the valua- 
ble contributions of Selirodt and Ilenzhold.* Using these figures as 
standards, a comparison with them of the figures found for any sample 
of butter will furnish indications which will enable the chemist to judge 
of its purity; but however firmly convinced the chemist may be that 
the sample is adulterated with margarine, with the present data and 
methods absolute certainty on that point can not be had. Further in- 
vestigations may give new maximum and minimum values. In other 
cases the chemist may feel convinced that the sample is an adulterated 
article, although the fatty acids, iodine number, and index of refrac- 
tion arc all within the range found for pure butter. It is impossible in 
such and similar cases to fix upon the probability of adulteration by a 
mere comparison of the values found with the maxima and minima. 
The author proposes a method by which the degree of probability of 
adulteration is calculated ami expressed numerically, the degree being 
always a fraction of one. The data required are, (1) the volatile fatty 
acids, expressed in c. c. of deei-normal sodium hydrate; (2) the insoluble 

* Landw. Vers. Stat., 38, p, 34.1). 
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fatty acids, expressed in per cent by weight; (3) the iodine number, t. e., 
the grams of iodine absorbed by 100 grains of fat; and (4) the index of 
refraction determined by the Abbe refract ometer at 22° U. The author 
uses as standards the average values found by Kehrodt and Henzhold 
in their examinations of 105 samples of butter, that is, volatile fatty 
acids 20.59 e. e., insoluble fatty acids ST.SS per cent, iodine number 
35.39, and refractive index 1.4592. The, “probability of adulteration” 
is calculated by means of the method of least squares. — E. \v. A. 

Behavior of butter and margarin towards coloring matters, M. 
Weil A not (Milch Zty.i pp. — The coloring st nils employed 

were indigo, aniline, picric acid, cosin, fuehsine, and methylene blue, in 
the hope of finding a reaction for detecting the presence of small admix- 
tures of margarin in butter. The method of procedure was to add a 
small quantity of the coloring matter to the melted and filtered fat (pure 
butter or margarin or mixtures of the two) while still hot, and after 
filtering and allowing to stand for a time, to observe the result both in 
respect to the color reaction and the amount of coloring matter which 
had been absorbed by the fat. The reactions which gave the most 
promise were with eosin and with methylene blue. 

With eosin pure butter gave a reddish-brown color, changing to dark 
orange when heated and filtered, and to cherry with sodium hydrate; 
the solution in ether was dark cherry colored., and became colorless 
when much ether was added, but the cherry color was reproduced by 
sodium hydrate. 1 Mire margarin was dark red with the reagent, but 
the color changed to “chamois’* on standing a day, and became straw- 
colored when heated and tillered; the solution in ether wa s colorless, 
and there was no perceptible reaction with sodium hydrate. Mixtures 
of margarin ami butter were distinguished from pure butter, but it 
was difficult to detect as small an admixture as 5 percent of margarin 
with anything like certainty. This reaction is to receive further atten- 
tion in the hope of perfecting it. 

With methylene blue, pure butter gave a deep (rvs^iwlt) green when 
hot, changing to a light bluish green on cooling, while margarin gave 
an olive when hot, changing to a yellow on cooling. The difference in 
color is said to be very marked. Mixtures of butter with 5 and 10 per 
cent of margarin, respectively, which were colored with methylen blue, 
heated for a few minutes with concentrated nitric acid, and then thor- 
oughly shaken, exhibited the following colors when cold; 


Pnru butter bluish grot»n. 

Pure butter with 5 per rent ninrguriii light, violet. 

Pure butter with 10 per cent margarin dark violet. 


The amount of methylene blue absorbed by butter and by mixtures 
of butter and margarin was determined. This was done in two ways: 
By dissolving the coloring matter from the other solution of fat with 
warm water and weighing the extract, and by oxidizing the sulphur in 
the methylene blue to sulphuric acid by means of hot nitric acid and 
3080— No. 1 7 
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determining the sulphuric acid with barium chloride. By the first 
method the following amounts of methylene blue were found to be dis- 


solved per 100 c. e. of fat: 

Gram. 

Pure blitter . 0. 1480 

purn butter with 5 per cent margarine 0. 0433 

Pure butter with 10 per cent margarine 0. 0413 

Pure butter with 20 per eenf margarine 0.0373 


The second method indicates the following amoun ts of met liy lene blue 
per 100 c. c. of fat: 


Gram. 

Pure margarine 0. 0354 

Pure margarine 0. 0970 

Pure butter . 0. 1097 


The results encourage the author to believe that from either the color 
reaction with eosin or the gravimetric determinntion of the methylene 
blue absorbed a reliable method for the recognition of margarine may 
be worked out. — k. w. a. 

Composition of overripe cheese, A. Maggiora ( Arch ./. Hygiene, 
14, pp. 216-2X1). — Microscopic and chemical studies were made on three 
samples of Htraolu.no ( Gorgonzola ), ail overripe cheese largely consumed 
in northern Italy. The samples represented different stages of over- 
ripeness. Sample No. 1 was the least putrid of the three. It was soft 
and lardy, supported an extensive growth of Penivilluim glaneum, and 
contained a few maggots and a grayish soft liquid mass in the pores. 
No. 2 was very much changed, and had become nearly an amorphous 
mass, viscous in places, and contained large numbers of maggots. The 
taste is described as “caustic but not unpleasant.” No. 2 had been 
placed in a glass-stoppered bottle soon after beeomingripeand kept for 
about seven months. At the end of that time it was of a dark yellow 
color, soft, viscous, and had a stroug, caustic taste. The microscopic 
examinations of the samples showed that as the, cheese became more 
overripe the number of fat globules diminished, crystals of fatty acids, 
leucin, and tyrosin became numerous, and the number of bacteria, in- 
sect eggs, fungi, etc., very materially inc reased. Analysis gave the 
following results: 


Composition of overripe cheese. 




Water 

Vat 

Total nitrogen 

Albuminoid nitrogen 

Aruido nitrogen 

Nitrogen an ammonia 

« ?rnde protein .... 

Albuminoids t 

Crude aeh (lose NaCl) 

Common salt 


Sample 

Sample 

No 1 

No 2. 

Per cent. 

Per cent. 

34.410 

32. 430 

37. 520 

84. OHO 

4 ‘280 

4.150 

2. 502 

1 273 

3.011 

1 493 

0 677 

1 264 

26. 750 

25 037 

16. 2(H) 

7. 056 

2 743 

5. 778 

t. 332 

0. 990 


Sample 
No. 3. 


Per cent. 
37. (131) 
36. UK) 
4. 313 

0. 580 

1. m 
3.855 

26, 040 
3. 0535 
0.545 
0.917 
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The unusually large percentage of ash in samples 2 and 3 is said to 
be due to an artificial rind of gypsum used to preserve the form of the 
cheese. The decomposition of the cheese was accompanied by aforma- 
tion of fatty acids from the fat globules. The quantity of pol assinm 
hydrate required to neutralize these acids was, No. 1, 2!U>1 c. c.; No. 2, 
37 o. r. ; No. 3, 49.53 e. e. The acid number of a sample of the same 
kind of cheese, soon after making was 1.7, and of another ripened sam- 
ple. 22.4. While the total nitrogen is nearly the same in the three sam- 
ples, the form in which it is present varies widely. The albuminoids de- 
crease and the amides and ammonia increase as the cheese ages, large 
quantities of lencin, tyrosiu, and ammonium salts being formed at the 
expense of the paracasein. The cheese loses in nutritive properties as 
overripening progresses, until finally if may become little else than an 
aqueous solution of' fatty acids (free or saponified by ammonia), leucin, 
tyrosin, mineral salts, and a mass of bacteria and fungi whose pro- 
toplasm probably furnishes the main if not the. entire amount of the 
albuminoids found. 

At the dose of the article the author describes the methods of analy- 
sis follow ed, which arc those ordinarily employed in analysis of cheese. — 
E. w. A. 



Researches on the chemical composition of peptones (1 Ueherches sur la consti- 
tution ehimique des peptones ), P, Sent ) tz e x b i kg k r . — Compi . rend., 115 ( 1892), No. 4, pp. 

208-213. 

Resolution of lactic acid into its optically active components, T. Pukdie. — 

Chem. .Notes, 06 ( 1892), p. 82. 

On the passage of solutions of casein through porcelain (lUchcrehe stir le pas- 
sage des solutions de ea seine, d leavers la poreelaine ), L. IIuGOTINENq. — Jour, Pharm. et 
Chim., 26 (1892), see. 5, No. 3, pp. .109 -1/3. 

An examination of the products obtained by the dry distillation of bran 
with lime, W. F. Laycouk. — Chem. News, 00 (1892), p. 85. 

The passage of dissolved substances through mineral filters and capillary 
tubes ( Stir le passage des suhslane.es dissont.es a t ravers les ill tees miner an x et Us tubes 
capillaires), 0. Chabuie . — Co nipt, rend., 115 (1891), No. 1 pp. 57-60. 

Action of calcium chloride on albumen, 8. Ringer — Jour. Physiol., 12, p. 278. 

Special reactions of xylose ( Determinations specif hjnex du xylose), G. Bkkt.ua.NT), — 
Bui. Son. Chim. de Paris, 7-8 (1892), ser. 3, No. 14, pp. 499-502. 

A sugar prepared from linseed slime ( (Jeber vine am Judnsam-enseMeim enlstchende 
Zuekerart), R. W. Bauer.. — Jxuidw. Cers. Stat. , 40, Heft 5 and 0 , p. 480 . 

Investigations on wood gum (xylan ), and the pentosans as constituents of the 
incrusting substance of lignified plant fiber ( Untersuchungcn iiber das flak yum mi, 
(Xylan), und die Pcnlosam als Beslan dteil der inkrustierenden Suhslanzen der verholztcn 
Pft anzenfa ser ) , C. Schulze and 15. Tollknk.— X/ mdu’. Vers. Slat., 40, lief l 5 and 6, pp. 
867-898. 

Research notes from the laboratory of Messrs. Cross and Bevan-— the produc- 
tion of acetic acid from cellulose and other carbohydrates; a reaction of the 
lignocelluloses and the theory of dyeing; determination of molecular weight of 
cellulose derivatives (esters) by the freezing-point method — GVu-m, News, GO (1892), 
pp. 89, 40. 

The fermentation of arabinose by Bacillus ethaceticus, P. F. Franki and.— 

Chew . News, 66 (1892), p. 88. 

On the question of the fermentation of dextrines (Znr Frage der Vergarbarkeit 
von Dextrinen ), 0. J. Lintnkr. — ZcUsch. angew. Chem 1892, pp. 828-880. 

Changes effected in casein by pancreas and rennet extract ( Verdnderung des 
Camus dureh Pankrcas - undLahextrakt), J. 8. Kurins. Ceniralbl. Physiol., 6, ppJ02- 
107; dbs. in Chem. Ceniralbl., 1892, 11, No. 2, p. 95. 

The use of metaphosphoric acid for removing the albuminoids from milk in 
the determination of lactose (Application de I’acide niflaphosphoriqne i\ la separation 
des albumino'ides du lait pour le dosage de la lactose), G-. Denige»S.~ Bui. Soc. Chim. de 
Paris, 7-8 (1892), ser. 3, No. 14, pp. 498-499. 

The determination of nitrogen in nitrates, nitric ethers, and nitrogen deriva- 
tives by the Kjeldahl method (Sur le dosage de V azote dans les nitrates, lesMers 
nitriqucb et Us ddrwds nilrSs par la mMode de Kjeldahl), L. Soc. Chim. 

de Paris, 7-8 (1892), ser, 8, No. 11, pp. 821-827, 
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Determination of total nitrogen (Dotage de Vazote total), Hikutht. — Jour. Pharni. 
et D him 2G (IS 02), sir, 5, Xo. 2, pp. 54-5 6*. 

The eudiometrio determination of nitric acid ( f/ebtr die eudiometrisehe Bestimm- 
ung tier Sal pole endure), Glasku. — Zeitseh. analgt . ('hem., 31, IfeJ't 5, pp. 2S5-2S7- 

Quantitative determination of uric acid (Ueber quantitative Be slim mu ng dir 
Harnsdure), II. C. 0 icklmit ydkn. — Zells eh . analgt. Client 51, Heft 2, pp. 158-170. 

A simple means of recognizing wheat flour in rye flour (Ueber einen ehtfaehen 
\aehwein ron Welzemehlin Roggvnmehl), A. Klkebkkg. — Chan. Ztg., ISO?., Xo. GO, pp. 
:n-7t. 

Recent observations on the use of the calorimetric bomb ( Qnelquat observa- 
tions nouvetles sur Vemploi de la hombe ealorimctrique), Beuthelot. — Compt. rend., 115 
{ISO?), Xo. 4, pp. 20 L- JOS. 

On the use of the centrifuge in analytical and microscopic work, second 
paper (Ueber die Uerieentlnng dor Centrifuge bei analgtiseheu and m i Jc rosko p i lichen A r- 
bciien), W . TllOKNKU. — Chan. Ztg., JHO.J . Xo . GJ, pp. J 101-1 lol. 

The Lindstiom buty rometer, a new apparatus for fat determination ( Das 
hindstrom-Butyrometer, der neueste Pettbvsiimmun gsap pa rat). — MoJherei Ztg., ISO J, Xo. 
20, p. 348. 

Lead in glass wool ( 1 J'e.ber einen Bleigehalt dev (iltuuvoUe), L. Blum. — Zeiinch. analgt. 
Chan., SI, Heft 3, p. 20?. 

The testing of glass vessels used for chemical pm poses : The action of water 
on glass (Ct her die Benrthahuig ron Clasgefdssen at ehemisehent ( iebrauehe : Die Bin- 
mekinty ron fl itssrr auf (Has), 1\ Myuum and F. Folks ilk. — Zatnrh. analgt. ('hem., 
.11, licit pp. ‘ J11-JS2 . 

Report of the meeting at Salzbm g of chemists engaged in the sugar industry 
of Austria-Hungary ( Cn sammlung tier im Jhcnste dvr Oesterrarh-nugurischen Zneker- 
industrie thaligen ofentHchen ('liemikei in Salzburg) — Client. Ztg., ISO*, A o. 5:?, pp. 025 
OH, and Xo. 51, pp. 05 G, 057. 

Furthei studies on the alkaloids of barberry (/ ehtr Berbennulhaloiile), E. 
Sru.MiUT ;iml 0. Link. — Arch. Charm.. 230 (1802), pp. 288- 0)5 ; aim, in Client. Ztg., 
ISOS; lleperi., p. 211. 

Investigations on the proximate composition of vegetable tissues (Reeherehcs 
sur la composition immediaft den town* vegeiuux), U. Bekikanu. — Compt. rend., Ill 
(JSOJ), Xo. 25, pp. 7 iO J- / 104. 

Occurrence and function of phloroglucin in plants ( Das Vorkommen vnd die 
Bolle den Phloroqtneins in den Bitumen ), Til. \Vaa<;k. — Xatunnss. Ru admit., G, pp. ISO, 
ISO; ( 'cntratbt. age. ( Item., Jt, Heft G, p. fJG. 

Tile plant in its relations to iron ( Die Pjlunze in iltren Beziehnngen cum Bisen j, 
F. F. If AN A USER. — Xatunviss. Rundseh., 7, pp. SG0-U2. 

The solubility of calcium oxalate within the plant (Zur Losliehkeit den ojcuImu- 
ren Balks in tier Pjtanze), 0. Wkiimeu. — handle, t ies. Slat., 40, Heft 5 and G, pp. 430- 
470. 

Distribution and state of iron in barley (Distribution et Mat du for dans Purge), 
1\ Petit. — Compt. rend., 115 (ISOS), Xo. 4, pp. 24G-24S. 

On the recognition, occurrence, and importance of diastatic enzymes in 
plants ( Ueber dttn Xaehweis, das Vorkommen, and die Bedattung des diastatisvhen Bn - 
*ymn in den Pflanzen), J. Wok i'mann, — Hot. Ztg., 48, p. 581; atm. in Vierleljahressvh, 
t'hem. Xalirungs - u. 0 muss mil., 1802, Heft 1 , p. 72. 

Contributions to the morphology of the nitrifying organisms, Winoukabhkv. — 
Arch, de science Idol, de St. PMervbourg, 189 j , p. S7; aha, in Client. Ztg., 1892, Report., p. 
215. 

Denitrification by bacteria, E. OiLTAY k aml II. Abkksox. — Arch. mWltindaises des 
sc. exudes el natur idles, 25, p. 341; abs. in Client, (kmtralbl., ISO'S, II, p. 223. 
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Fixation of ammoniaoal nitrogen on straw ( Fixation de V azote ammoniwal sur la 
paille), 1)k VoutJjfe. — Compt. rend., J 15 (1898), No. 1, pp. 25, 80. 

The hydrolytic functions of yeast, l,J. O’Sullivan.— F ree. ('hem. Hoc. ; abs. in 
Vh cm . News, Go ( 1892), p. 598. 

On the presence and nature of the phylacogenous substances in ordinary 
liquid cultures of Bacillus anthracis (Sur la presence et la nature de la substance 
phylacogrnedan* It* cultures Hquides ordinaire* du Bacillus anthracis ), Aui.olnu. — Compt . 
rend IU {1891), No. 86 , pp. 1581-1525. 

The influence of mineral filters on liquids containing substances derived 
from microbes ( De V influence de* filters miuvraux sur lev liquid ch route nant de s sub- 
stance* d } orUjinc microbienne), AltLOixts. — Compt. rend., Ilf {189.1), No. 86, pp. 1455- 
1457. 

Antiseptic properties of formic aldehyde, A.Tkiw.at. — Compt. rend., 114 (1898), 
pp. 1278-1281; abs. in them. (' cntralbl 1898, If, p. Ilf. 

Bacteriological examination of water {Die bacteriologischc IVassernnlerHuchung )> 
M. Daiimkn. — Cheat . Ztp., 1891, So. (9, p. 01 ; abs. in Chem, Metes, 00, pp. 18, 14. 

A new bacillus in rain water ( Sur un nouveau baetile trouve dans t'cau de plnie), 
A. 11. (SttlKFlTHS.— lint. Soe. Chim. de Dari*, 1-8 (1898), ser. 8, No. 11, pp. 882-351. 

The effects of frost and dryness on the harvests of this year, and some of 
the means taken to combat the evil ( Dos e t ( Jet* de la pclct el de la seehei'esse sur les 
revolt e* de eetic annce, ef de * mo pen* tenths pour eombatlre le mal), OlAMMtKLKNT. — 
Compt. rend., 115 {1898), So. 8, pp. 98-90. 

Contribution to the study of mineral waters, their alumina content (Contri- 
bution* t) V etude de* eaux mineral tin, sur Vain mine eontenue dans re* eaux), K. Pauviicn- 
TlKit. — Compt. rend,, 115 (1898), No. 2, pp. 185, 180. 

The evaporation of moisture from a free water surface and from soil satu- 
rated with water ( Vetter die Cerddmpfiunp eon einer IVasseroberfltiehe end eon n assent 
Erdreioh), A. Batklli. — If nttovo Cimeuto, 88, p. 847; abs. in Forsch. (leb.apr. Physik, 14, 
p. 870, and Centralbl. apr. Chem., 81, Heft 7, p. 488. 

Drainage of the plain of Gennevilliers (Seine) (he drat nape de la plaine de Oen- 
neeillicrs), I\ La it nay. — Ann. Apron., 18 (1892), So. 7, pp. 811-681. 

Analyses of soils and fertilizers (Analyse* de substance * intercssant Vagricul- 
turc ). — Hal. Sta. Apron, <>, tlembtonx , No. 50, pp. 7-9. 

Phosphoric acid and lime in the agricultural soils of east Prussia ( Ucher den 
Phospborsdure- n . halkpebalt dcr oslpreusmsehen Ackererden), Kohi.kk. — Konigsb. land- u, 
forstie. Zip., 1891, No. 51; abs. in ('cntralbl. apr. ('hem., 81, Heft 5, pp. 695-298. 

An experiment in soil inoculation foi horse beans and peas, using soil from 
various sources (Em Versucb mit Impferden ret svhiedcncr lie rk unfit auf Sat urboden 
bei Pfcrdebohnen und Erbsen j, Salpkld. — Dent, fandiv. Presse, 1892, No. 01, pp. 047,048. 

Investigations on the determination of the manurial requirements of soils 
by means of plant analysis, II ( Vntersnchunpcn Uher die Eeststellunp de * Diinper- 
bediirfnisse * dcr Ackcrbbden (lurch die Pflanzenanalyse, 11), A. Hklmkampf. — .Jo urn. 
Landw . , 40, Heft 2, pp. 115-182 . 

On the question of the action of manures on the fertility of the soil ( Zur 

Frape iiber die IVirkunp der Dunpstoffe auf die Er t rapsfiihigkei t de* Bodens), TumiiA- 
Nowhky. — Dent, landie. Tinndschau , 1891, No. 30; ab*. in Centralbl. apr. Chem., 21, 
Befit 5, pp. 299-301. 

Norwegian field experiments on the manurial value of superphosphate and 
Thomas slag (Sonvegische Eeldeersuclte iiber den Dihigenvert dc* Superphosphates und 
de* Thomasphosphates). — Norsk Landmandshlad, 8 and 9; abs. in Centralbl. apr, Chem., 
21, Befit 7, p. 148. 

On green manuring (Zur (triindung^ng), Kcnui/rz-Luprrz. — Ueut. landw. Prem, 
1892, No. GO, p. 039. 

The present status of the nitrogen question (Caber den gepenwartigm Stand der 
Stick stoflfr age), J. Hanama XN.—Oesterr. landw. Centralbl., 1 (1892), Befit 4, pp. 13. 
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On reverted phosphoric acid ( Ceber znriickgegangene Phosphor mure), J. Stok- 
l\sa. — Oesterr. I audio. Central hi., 1 (IK 92), Heft 1 , pp. 7-10 . 

On natural phosphates, ,T. E. Wills. — ('hem. News, 06 {ISO 2), pp. SS 3 29, 45-47 
and 55-57. 

The cheapest means of preserving the nitrogen in barnyard manure ( Die bil- 
Hgste Art dvr Sti ckstofferh a Hun g heim StaUdiiuger), P. Mohrun. — Wiirtt . Wochenbl. 
handw., ISO Xo. 1*7, pp. Sr 17, .'US. 

Is superphosphate-gypsum the only material which can be used for prevent- 
ing the loss of nitrogen from barnyard manure *> (l*t Super phosphaUjyps dan ein- 
zige hrauchbare Causer rim n (/xml If el fiir den StieLstoff des St all dangers?). — handle. Ann. 
meek. pat. Per., 1S9J, No. 28, pp. 22 i, 225. 

Experiment on applying nitrogen to winter wheat ( Vermich iiber die An wen- 
dang eon StUhstoj) za It intei wetzen ), E. MA(K. — Mitt. Pit. car Ford, tandw. Versnehs- 
westns i n (test err., ISO/, p. Ill; ahs. in Cenfralbf. age. ( hem., SI, Heft 5, pp. SOS, SOS. 

Culture experiments with and analyses of barley ( (lirsten-Culturrersnche and 
dersten- t'niersnchungen), . 1 . J Ian a mann. — Oesterr. tandw. Central!)! ., 1 {ISOS), Heft S f 
pp. SO. 

Studies on the lipening of barley ( In tees actum gen iiber die Pc if a n gs verb dltnisse 
der tierstc), C. Kuats. — Zeit^di. tandw. ter. Hager n, ISOS, pp. 219-240. 

Study on the after-ripening of wheat as affecting its germination ( Ceber die 
i'orgdngt bn di r Narhreije von tit urn), E. IIoitlu. — handle. Cers. Stat., 40, Heft 5 and 
6, pp. S a i Util. 

Studies on Hungaiian maize ( Cntermchunyen von ungarisehni Maisgaltiniyrn), 
JK/ilm.YI. — Cftem. Xtg., /SOS. Xo. 40, y>. ,S(U. 

Culture expeiinients with fodder beets ( Anbaurersnehe mil Runkelrhben), O. 
PlT, si’ll.— handw. I ers. Slat., 40 , Heft .* and 6, pp. 471-479. 

On the relation of the fat content of sugar beet seed to the sugar content of 
the beets grown from the same ( Ceber (tie liezichung des FeUgehaltes der ltiibensa- 
nun za der Zuckerhaltiyleii der tins diem n Samen gtzogenen Ha ben), JN. Laskowski . — 
handw. l evs. Slat., 40, Heft 5 and 6, pp. S 15-5.77. 

The culture and treatment of tobacco {Ceber den Ha a and die Hehandlung des 
Tabahs), .1. Nkssli.il — handw . Cent. S/at., 40, Heft 5 and 6, pp. 595-4 JS. 

On tobacco seed and the raising of young plants ( f eber Tabakmmen und An - 
zaeht der Sehhnge), E. Hkinlim; anil Bkhrins. — handw. Peru, Stat., 40, Heft 5 and 

6. pp. 580-5 iO. 

Effect of seed potatoes from more or less prolific plants on the yield {Fin Huns 
dvr Saathartofeln von nieltr oder minder fruehtbaren St an den auf die Ka rto ffelert rage) , 
JlKfMMKK. — Heat, tandw. Rundsch., /SOI, p. SOI; ahs. in < entralbl . agr. Chem., 21, Heft 

7, p. 467. 

Analyses of healthy and diseased sugar cane (Analgsen eon gesnndem und 
krankem Zuekerrohr ), A. S'l V rzKK.-* handw. levs. Stat., 40, Heft 5 and 6, pp. 885-227, 

Investigations on the needs of the vine ( liechrrehvs sur les exigences de la rig ne), 
A. M (’NT/., — Compt. vend., Ill (ISOS), No. 1*5, pp. 1501-1504. 

Recent experiments in combatting potato blight (Xo uveites experiences sur ten 
mogens de combative la maladie de la pom me de ter re). — Hal. Sta. Agron, d (lembloux, No. 
5v, pp. 6. 

Bacteriological investigation of the wet rot of potatoes ( Bakteriologisehe Cu- 
ter &u el um yen iiber die Nassfanle der Kartofielknollen), E. Kramer. — Oesterr. landw. 
Central bl., I {1892), Heft h pp. 11-26. 

The California vine disease (Plasmodiophora californica) {Sur la maladie 
califomie, maladie de la vigne eausee par 1e Plasmodiophora californica), J\ Vjala 
and V. Savagea r. — Compt, rend., 115 ( 1892 ). pp, 67-69. 

On the brown blight of the vine (Sur la brunissure, maladie de la vigne eausee par 
le Plasmodiophora vitis), 1*. Via la and Cl. Kay aural. — Compt. rend., 114 (1S92), No. 
26, pp. 1558-1560. 

A simple method for approximately determining the extent of adulteration 
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of peanut oake and peanut meal (Velar ein einf aches Vnfahmt, i'erftiUchvngcn von 
Erdnussknchcn infid Erdn ussmehU n anudhernd quantitativ ~n best im men), h. ITiltnkil — 
Landw. Van. Stat., 40, If (ft 5 and 0, pp. $51-856. 

Decrease in value of oil cake by overheating (Naehweis einvr H n't verm i n der mi y 
der Oelkuehens dureli zu atarkc Erhitzmiy), A. Srr'i/KK. — Landw, Vers. Mat., 40, Heft 
5 and 6, pp. JJU. SSI. 

Is raw meat moie rapidly digested than cooked meat? (IVird voltes Fleiseh 
BvhneUar verdant ala y eh oolites f) A. tiruTCKR. — Landw. fern. /Stat., 40, Heft ft and 0, pp. 
$ 21 , 822 . 

Relative feeding value of glass cut at different periods of growth, M. ,1. Srr- 
ToK and J. A. Voklckku. — Jour. Hath and fleet and Southern Fountim Soe., M, wr. 4. 

Six years of experience with silage (Neehyahrige Etfahnuujen itber UrUnprewf ut- 
ter), FllKlHLltliN I’KIKiLKK \ Oh I'KUdl . - J>* ut. ImiuIw. Firm. 7897, No. SI, p. 

m. 

Difference in the nutiitive effect of raw and cooked milk (leber dm Filter- 
tfchud der Xdhncii h uny roher and yi hoehtu \/tl<h). \V vsh I’Ki 4 — ms .- — Motherei 
Zty., 7892, A o. 4 ; abs. in I u rt< Ijahn osch. <1 tun. Xithrunqs- u. (icntuwinil., I V92, Heji 7, 
p. V. 

Behavior of steiilized milk to the digestive fluids of the stomach ( f erhatten 
sterUisirier Milch ztnn Waqmwjh), Ki Li Xiu KCKit and Hot* MKts’i fh. — Molkeret Zip., 
1892. Xo. ti ; abs. in f u rtiljahnssi h. Chcni. ISahruiigs- u. (/< nussmU ISO 7. Heft J, p. 9. 

Effect on live weight and general health of cows and on quantity and quality 
of milk of piovidiug automatic watering troughs in stalls, allowing cows to 
drink at will (feisuehi nine du H irhung automatiseher Trdnhtn), 11a<‘HU \l's. — Milch 
ZtlJ., I VO I, Xo. JO. pp. oOO- r )l,i. 

Feeding trials with “aleuronat '* ( Fuih rungs- Versuclu wit AUuronat), (\ Kok 
MATH. — Denier r. landw. (' mitalbl. , 1 ( AW * >, Heft J, pp. 1 7. 

Feeding experiments at experiment stations in North America {Nordamoi- 
eauischi Vi rsuchh-MulioHi n Futti) ung*-f en>udu ), At. WlK'klLNS. — Jour. Landw., lit, 
Heft 7. pp. 7*5-77 7. 

Nutrition with carbohydrates and meat or with carbohydiates alone ( hie 

Erndhruny mil J\ oh ten hydra ten nnd Ftuseh inter aueh wit Fohleuh ydratt n nth in), K. 
ria.l v <irn. — I*J\uy*rs Arch., 52, pp. 7.i9-,l 77; ah s. in ('him, C< nhalbt., ISOS, II, Xo. 7, 
p. 90. 

Effect of different food on the water content of the organs and on the hemo- 
globin content of the blood ( Frber dm Einftuss ri rst hit dent i XuhnmysnntUl auf dm 
If asset yeha If der Dry tine nnd den IlamoylobinqehaH dm /Units), C. Von. — Sttiunysber. 
math, physihat. (1. Ahad. ff'tssntseh. zu M unchin , As 97, 71; aim. in Hum. Zly., 7890, lie- 
pert., p. 77 J. 

Excretion of nitrogen in urine ( .tnsschi idling den Stick stuffs im Hum), (Iumijoii. — 
Du Boh-ltaymond Arch. Fhyswl., 7897, pp. loi-loo; abs. in (Item. Centrulbi., 1892, II, 
No. I, p. 99. 

In what form does phosphoric acid appear in urine 9 I*. Faulks.— J our. Pharm. 

(t C him se.r. J, 6 !5, pp. 197-190; ah*, m ('hem. (\nlratbl., 7892, IT, Xo. 2, p . SS. 

Bees and apiculture ( Fiber die Hunt and deren Zucht), K. Ratiilkf. — Halt. IToeh- 
subch. Landw.. etc., 1S97. A o. As .pp. 401-471; A o. 81, pp. 44 7- 1 Jo, and No. SI, pp. 447-446. 

On the secretion of milk and the observations made at Kleinhof-Tapiau 
{Fiber Milehabsonderuny und dit in KUinhof -Tapia n yemaehten Heobacht unyen), W. 
Flkisohmann. — KontfjH. land- it.forstw. Ztg.; aba. in Landw. Ann. mcckl. pat. Vvr.,1892, 
No. 24, pp. 101-194, and Xo. IS, pp. 2(H)- :OS. 

Estimation of the productiveness of cows ( Fiber Ermittehmy der Hcistvnysfdhiy- 
keit der Milch kuh), TU ck u a r .s - ( i < > r iin -Dent. Ian du\ Freasc, 7892, Xo. 48, pp. 619, 
620, and No. 67, pp. 6 r ,2, 65 J. 

Faying for milk on the basis of its fat content, and the calculation connected 

therewith ( EinUjen Uber Bczahluny der Milch nach Fettgehalt mid die «ivh damn m- 
BohUensendeu Hereehn unyen), AV. Mol herd Zly., 1892, No. 29, pp. $45, 846. 
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Causes which effect the raising of cream (Einige Ursachen die dm Aufuteigen dee 
Rahtnc* mrundern), Likbig. — Molkcrei Ztg., 1892, No, 2; ahs.in Vierldja hrexxch . Chem . 
Nahrnngn- u. Genussmtl., 1892, Heft 7, pp. 7-9. 

The dairy industry in Italy {Dae Molkereitveaen in Italien), A. Nkxtwig-Glatz.— 
Molherei Ztg., 1892, No. SI, pp. 27 S, 874; No. 22, pp. 887 . 288; and No. 22, pp. 401 , 402. 

A study of the constitution of milk— is it acid or alkaline? (Etude nur la con- 
stitution da lait, le tait est-il avide on alaahnt ), L. Vanihn. — Uni. Soc. Chun . dt: Darin. 
7-8 (1892), ner. 8, No. 74, pp. 488-492. 

Killing the pathogenic bacteria in milk by electricity, Dubouhoukt-Laiiok- 
i>khik. — Abe. in Milch Ztg., 1892 , No. 28, p. 472. 

Analyses of English cheeses, A. B. Griffiths.— / it//. Soc. ('him. de Darin, 7-8, 
Her. . 7 , No. 10 , p. 282. 

Increase in the manufacture of margarine in Holland (Die Ausbreilung der 
Margarin-Fabrihation). — Landw. Ztg. dan nordw. Deuthvhland , 1891, No. 20, p. 81; abs. 
in r entralbl . agr. C hem 21. Heft 2, p. 429. 

Bacteriological studies of some milk and butter defects, C. 0. Jknskk. — 22 
Do cluing fra den Kgl. Veicrin og /mndbohojnk. Lab. f. landokonom. For Hog . Kopenha- 
gvn, 1891. pp. 75-0', ; abs. in Chem. t 1 eutralhl 1891, II, No. 2, p. 75. 

Earth worms and tuberculosis ( Fern dr, lore et fvberculose ). Loutkt, and Dkkpkio- 
m 'H.— Compt. lend., 115 (1892), So. 1, pp. 00,07. 

Chemical examination of the microbes causing inflammation of mammary 
glandB of cows and goats, W, Ni:.\rk i.—Arch, dr n etenc. biolog. de V/n*t, imp . de 
mni. eipirim. de SI. Dettrxbourg, I8!fl, p. 25; aim. in ('hem. Ztg., 1891; Repert., p. 21 i. 

Report of the experiment station at Rostock, Germany, for the year 1891 
(Thdlighcilsbcrirhl dir landn\ Femuchtt Station fur dan Jain 1891), Ilia Mill'll.- ‘Landw. 
Ann. meci. pat. Fer., 189,1, No. 20, pp. 107-209. 



California Station. — Director Hilgurd lias been granted leave of absence for 
one year from June 15, 1892, and E. J. Wicknon has been appointed acting director 
in Ills absence. 

Colorado Colmggk and Station. — F. A. Huntley, Ik S. A., assistant agricul- 
turist at the college, and F. L. Watroua, superintendent of the Arkansas Valley Sub- 
station at Kock> Ford, have exchanged positions. 

Connkciici t Stour* Station. — In the absence of VV. (). Atwater, Ph. D., diiector 
of the station, V. D. Woods, B. S., will be acting director. K. A. Hailes, assist ant 
agriculturist, and H. M. Smith, assist ant chemist of the station, have jesigned. 
S. U. Buel has been appointed assistant in fax in expel iments. 

Florida Oollmjk and S'l a l D > n. — Under a new organization of the college and 
station the members of the station staff, with the exception of the chemist, are to be 
professors of their respective subjects in the college. The director becomes professor 
of agriculture. The following changes have been made in the station staff: Horti- 
culturist and politologist, J. N. Whitnor vice J. K. Fit/geiuld; chemist, A. A. Per- 
sons vice J, M. Pickoll, wlio lias resigned to become professor of chemistry in Ala- 
bama State University. 

Gkoroia Station. — The experiment in clieesc-making at the station with a view 
to promoting this industry in Georgia has thus far been very successful. A tobacco 
barn for curing by the Snow wire process is being erected at the station. 

Pl/RDUK Unjvkrmty, Indiana.— In a special bulletin issued Miry, 1892, b\ JI. A. 
Huston, tabulated analyses of 149 brands of commercial fertilizers olleied for sale 
in Indiana are given. While there lias been a eousiderable increase in t he* number 
of brands on the maiket during 1891, the estimated sales in that year won* only 
20,750 tons as compared w it b 29,000 in 1890. 

Oklahoma Station. — The hoard of regents as now constituted includes Gov- 
ernor A. J. Sony, Guthrie; R. J. Baiker, Orescent; A. A. Ewing, Watonga; J. A. 
Wimberly, Kingfisher; J. P. Lane, Norman; T. Little, Ghandlei. Additions are to 
be made to the laboratory and barn. An ample water supply lias been provided. 

Ohicoon Station. — With a view to the encouragement of daiiyiug in the State a 
model dairy is to he established on the station farm. 

Virginia Siation. — R. H. Price, B. S., assistant horticulturist. has resigned to be- 
come professor of horticulture in the Texas College and horticulturist to the&ta-tion. 

Wyoming Coli.kgl and Station.-— E. E. Klosson, M. 8., assistant chemist, has 
been made chemist to the station and professor of chemistry in the University of 
Wyoming. A building for the mechanical department will be erected at once, ami 
will include shops foi woodwork and ironwork, a foundry, engine room, drawing 
rooms, testing laboratories, etc. 

Burra U of Animal In dust hy. — The interest which has been shown by the stock- 
men of the United States in regard to the disease known as lumpy jaw,” or that 
form of actinomycosis which appears us external swellings on the head, renders it 
desirable that a preliminary statement should be made concerning the treatment of 
this disease. Until recently it lias been the, opinion of the veterinary profession 
that a cure could only be obtained by a surgical operation, and that this should be 
performed in the early stages of the disease in order to insure success, 
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In March last an important contribution to our knowledge of this subject was 
made by M. Nocard of the Alfort Veterinary School, in a communication to the 
French Central Society of Veterinary Medicine. He showed dearly that the acti- 
nomycosis of the tongue, a disease which appears to be quite common in Germany 
and is there known as “wooden tongue , ” could be quickly and permanently cured 
by the administration of iodide of potassium. M. Nocard calls attention to the suc- 
cess of M. Thomassen of Utrecht, who recommended this treatment as long ago as 
1885 and who has since treated more than eighty eases, all of which have been 
cured. A French veterinarian, M. Godbillo, lias treated a number of cases with the 
same remedy, all of which have been cured. M. Nocard also gives details of a case 
which was cured by himself. 

All of the cases referred to were of actinomycosis of the tongue, and no one 
appears to have attempted the cure of actinomycosis of the jaw until this w r as under- 
taken by Dr. Norgaard, veterinary inspector of the fhircan of Animal Industry. 
He selected a young steer in April last, m fair condition, which had a tumor on the 
jaw measuring 15^ inches in circumference, and from which a discharge had alieady 
been established. This animal was treated w it h iodide of potassium and the re- 
sult was a complete cure, as stated in the reports which were recently given to the 
press at the time the animal was slaughtered in Chicago. If lumpy jaw can ho 
enroll so easily and cheaply, as this experiment would lead one to suppose, the 
treatment will prove of great value to the cattle-raisers of the country. As is well 
known, there iN a consideiable number of steeis weekly coming to our markets 
which are condemned because they arc diseased to such an extent that the general 
condition of the animal is atlected. If these could be cheaply and readily euted by 
the owners it would prevent the loss ot the carcass and solve all the troublesome 
questions which have been raised in regard to the condemnation of such animals. 

The curability of the disease does not alfeet the principles which have been 
adopted in inspecting and condemning animals affected w it h it. This Department 
has never considered it necessary to condemn animals affected with actinomycosis 
on account of the contagiousness or the incurability of the disease. Such condem- 
nations have been made when the disease was so far advanced as to affect the gen- 
eral condition of t.ho animal, and all such carcasses would bo condemned whether 
the disease from which the animal suffered was contagious or not or whether it 
was curable or incurable. 

The treatment with iodide of potassium consists in giving full doses of this medi- 
cine once or twice a day until improvement is noticed, when the dose maybe reduced 
m given less frequently . The si/e of the dose should depend somewhat upon tile 
■weight of the animal. M. Thomassen gives 11 drams of iodide of potassium daily, in 
one dose, dissolved in a pint of water, until improvement is noticed, which he states 
is always W ithin eight days. Then he decreases the dose to 1 dram. The animals 
do w r ell tinder this treatment, showing only the ordinary symptoms which follow the 
use of iodide, the principal ones being discharge from the nose, weeping of the eyes, 
and peeling otf of the outer layer of the skin. These symptoms need cause no 
uneasiness as they never result in any serious disturbance of the health. 

M. Hod Mile has given as much as l drams (half an ounce) in one day to a steer, 
decreasing the dose half a dram each day until the dose was 1£ drams, which was 
maintained until the twelfth day of treatment, when the steer appeared entirely 
cured. 

M. Nocard gave the first day drams in one dose to a cow; the second and suc- 
ceeding days a dose of 1 dram in the morniug and evening, in each ease before feed- 
ing. This treatment was continued for ten days, w hen tho animal was cured. 

Dr, Norgaard gave 2J- drams dissolved in water once a day for three days. He 
then omitted the medicine for a day or tw r o and continued it according to symptoms. 
These examples of the treatment, as it has been successfully administered by others, 
will serve as a sufficient indication for those who wish to test it. 
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Experiment* are now being conducted on a large scale by the Bureau of Animal 
Industry in the treatment of lumpy jaw with this remedy, ami the results will be 
published as soon as possible. Ju the meantime it would bo well for all who have 
animals after ted with this disease to treat them according to this method and report 
results to this Department. 

Tuk Association of American Agricultural Colleges and Experiment 
Stations. — The executive committee of the Association have issued a call for the sixth 
annual convention, to beheld at New Orleans, Louisiana, commencing Tuesday, Nov- 
ember L5, 1892. The headquarters of the Association will be at the St, Charles 
Hotel. The program for the sessions and other particulars are to bo announced 
later. 

Nova Scotia.— The Annual Report of the Secretary for Agriculture for 1891 con- 
tains accounts of field experiments on the farm of the Provincial School of Agricul- 
ture. These included experiments with fertilizers on potatoes, grass, ami barley; 
culture experiments with potatoes, oats, clover, and grass; feeding experiments 
with pigs and milch cows; and tests of varieties of potatoes, wheat, oats, and corn. 

Berlin University.— Prof. Emil Fischer of Wurzburg, well known for his exten- 
sive contributions to the ehemistry of sugars, has accepted a call to the Berlin Uni- 
versity as successor to Prof. A. \V. v. Hofmann, who died May 5, 

The Association of Herman Natural Scientists and Physicians.— This 
Society will meet this year at Nuremberg, Bavaiia. Sep temher 12-1 6. The speakers 
in the section on agricultural chemist ly and agricultural experimentation thus far 
announced are. Prof. Licbscher of Ubttiugcu, a contribution to the nitrogen ques- 
tion; Dr. G. Loges of the Posen Station, on sources of error in the determination of 
phosphoric aeid by the molybdie method; and Prof. Maeivker, subject not an- 
nounced. 

The chemistry of bodtji African woods, foods, and leguminous plants.— 
Chemical AW* contains a notice of a pamphlet published by 0. F. dmiU of the 
University of tho Pape of Hood Hope, on the Chemical Constituents of Some Colo- 
nial Food Plants and "Woods. The author shows the intluenceof climate on the 
albuminoid constituents of plants, these being j datively more abundant iu the 
warm than in the cold climates. Plants grown in the warm locality of Oudtshoorn 
were found to contain more albuminoids than those grown at Stellenbosch, and the 
latter in turn more than those grown in Europe. An important consideration iu 
comparing South African plants wl t )i those of Europe is that the former always 
contain a smaller proport inn of water, and consequently a relatively larger propor- 
tion of the valuable < onstitueiits. This is especially prominent in the ease of prod- 
ucts used for feeding stuffs. As regaids tannin, none of the African woods and 
barks seem to equal those of Australia, though they excel those of Europe; the 
richest, the bark of “beukenhout.” contains 15.9b per cent of tannin. 

Manual of Bauilkjdlouy. — ( htntintl Ncim announces Unit a manual of bacte- 
riology by Dr. A. it. (Jritbths is soon to be published, it will be essentially a manual 
for the laboratory and will be useful to chemists, sanitarians, agriculturists, medical 
men, brewers, and others. It will be illustrated with 35 figures. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

JULY, 1892. 


Division of Statistics: 

Report No. 1)7 (new series), July, 1892,— Report on the Area of Corn, Potatoes, 
and Tobacco, and Condition of Growing Crops. 

Office of Fiber Investigations: 

Report No. 4.— A Report on Flax Culture for Fiber in the United States, Includ- 
ing Special Reports on Flax Culture in Ireland, Belgium, and Austria, with 
Statements Relative to the Industry in Russia. 

Wkaiijfr Bcueac: 

Bulletin No. 2.— Notes on a New Method for tho Discussion of Magnetic Obser- 
vations. 

Monthly Weather Review, April, 1892. 

Office of Experiment Stations. 

Experiment Station Record, vol. in, No. 11. 

Farmers’ Bulletin No. D. — Milk Fermentation* and their Relations to Dairying. 

Fxpei imeiit Station Bulletin No. 12. Juno, 1892.— Organization Lists of the 
Agricultural Experiment Stations and Agricultural Schools and Colleges in 
the United States. 
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Caneehake Agricultural Experiment .Station: 

Bulletin No. 15, July, 1892.~Cattle-Feeding. 

Arkansas Agricultural Experiment Station: 

Bulletin No. 19, May, 1892 — Manures and some Principles in Farm Manuring. 
Agricultural Experiment Station of tile Fni vf.emty of California: 

Appendix to tin* Annual Pc port for 1890. — Alkali Lands, Irrigation, and Drain- 
age in their Mutual Relations. 

The Delaware College Agricultural Experiment Station: 

Bulletin No. 17. June, 1892. — Hand Power (’ream Separators. 

Georgia Experiment Si at ion: 

Special Bulletin No. 17J, July, 1892. — The Air and the Soil in their Relations to 

Agiieultnro. 

AGRICULTURAL EXPERIMENT STATION O* INDIANA*. 

Bulletin No. 10, June, 1892. — The Silo and Silage in Indiana. 

Kansas Agricui/h ral Experiment Station: 

Fourth Annual Report, 1891. 

Louisiana Agricultural Experiment Stations: 

Bulletin No. 17 (second series). — Results of 1891 Obtained at the State Station. 
Maine State College Agrioi ltural Experiment Station: 

Annual Report, 1891, part iv. 

Massachusetts State Agricultural Experiment Station: 

Bulletin No. 42, June, 1892. — Feeding Experiments with Mileli Cows. 

Hatch Experiment station ok hie Massachusetts Agricultural College: 

Meteorological Bulletin No. 42, June, 1892. 

New J ersey Agriculti ; ral Ex pkrlmknt S fat jons : 

Bulletin No. 88, July 8, 1892. — Analyses of Home Mixtures and Incomplete Fer- 
tilizers. 

Agricultural Experiment Station of New Mexico: 

Bulletin No. 7, June, 1892. — Scale Bisects in New Mexico. 

New York Agkicui/h ral Experiment Station: 

Bulletin No. 42 (new series), May, 1892. — Analyses of Commercial Fertilizers. 
Cornell ITnivkrsity Agricultural Experiment Station: 

Bulletin No. 98, June, 1892. — The Cultivated Native Plums and Cherries. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 86u, May 50, 1892. — Meteorological Summary for North Carolina, 
April, 1892. 

North Dakota Agrk ultukal Experiment Station : 

Bulletin No. 6, June, 1892. — The Mustard Family. 

Khodk Island State Agricultural Experiment Station: 

Bulletin No. 16, May, 1892. — The New Fertilizer Law for Rhode Island; Selling 
Price of Fertilizer Stock; Analyses of Commercial Fertilizers, State Inspec- 
tion, 1892; Miscellaneous Analyses. 

South Dakota Agricultural Experiment Station: 

Bulletin No. 51, May, 1892. — Meteorology. 

Wyoming Agricultural Experiment Station: 

Bulletin No. 7 ? July, 1892, — Insecticides. 
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Vox- 17. September, 1892. 


No. 2. 


Tlie study of bacteria, as connected not only with the science of 
medicine but also with that of agriculture, has made such rapid prog- 
ress and such surprising results have already been attained that a 
tendency has naturally developed to spread the inquiries beyond theii 
legitimate limit. The ease with which bacteria can be found, especially 
in the diseased tissues of animals and plants, has led many observers 
to conclude that their mere presence was sufficient to establish their 
causal relation to the, disease. Even when further investigations seemed 
necessary to establish this presumption they have often been conducted 
without reference to the fundamental principles of bacteriology, as at 
present ascertained. In view of the need of caution in the manage- 
ment of bacteriological inquiries along the lines related to the work 
of our agricultural experiment stations, the following suggestions, fur- 
nished us by Ur. II. L. Russell, who has lately made special studies 
in bacteriology in Koch’s laboratory in Berlin and at Johns Hopkins 
University, seem timely and helpful. 

It is clearly apparent that the presence of microorganisms in the dis- 
eased tissues of plants, unsupported by further experimental proof, does 
not show that, the disease in question is of bacterial origin. The prob- 
abilities are much stronger for the view that the microorganisms pres- 
ent are only saprophytic in their nature. They are present, as organ- 
isms of decomposition, ami as such often complete the dissolution ol' 
the tissue which has been set, up first by other causes. Where micro- 
organisms are found in large numbers on the border line between the 
souud and healthy tissue on the one hand and the diseased on the 
other, there is a possibility that they may have a causal relation to 
the diseased condition; but even here further proof must be forthcotn- 
ing before the bacterial nature of the disease can be fully recognized. 

Some observers have gone a step farther and have transferred bits 
of diseased tissue containing bacteria from affected to healthy plants. 
If the disease spread to any extent this has been regarded as sufficient 
evidence that the malady was of a baeterial nature; but even with this 
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proof there is no more than a probability to support the idea that the 
trouble is due to the action of microorganisms. All that is really proven 
by such a course of experimentation is the contagious nature of the 
malady. The cause of the contagion may or may not be bacterial. 
Where bits of tissue of any considerable size are used to infect healthy 
plants it is possible that a local death of the surrounding tissue may 
be caused by the transferred metabolic products of the organism caus- 
ing the malady rather than to the action of the organism itself. 

The proof necessary to establish the causal relation between a specific 
bacterium ami a plant disease should be as conclusive and thorough in 
all respects as that required in animal pathology. The canons formu- 
lated by Koch, which must be satisfactorily answered before we can 
say positively that an animal disease is due to bacteria, are just as 
applicable in the realm of bacterial plant diseases. 

The specific bacterium must be found in all eases of the disease; it 
must be found in this and no other disease; and it must be present 
in the tissues in such numbers that the pathological condition of the 
plant can be satisfactorily explained by the presence of the micro- 
organism. To answer these three conditions in a satisfactory way it 
is necessary to subject the tissues to other tests besides a careful mi- 
croscopic examination. The methods of staining, so useful in detect- 
ing bacteria in animal tissue, have not as yet been perfected in relation 
to vegetable tissue; so microscopical observation alone does not afford 
us a safe means of differentiating the bacteria from the tissue. It is 
necessary that we isolate the cause of the trouble from the diseased 
tissue itself by artificial methods of cultivation. Usually this is not 
particularly difficult, although a certain amount of experimentation 
must first be made before we can select the most, favorable substratum 
for growth. By these methods of isolation we are able to separate all 
the various forms that happen to be in the diseased tissue. Asso- 
ciated with the specific germ of the disease (supposing it to be of a 
bacteria] nature) are usually other forms that play only a secondary 
rdle. The prevalence of a certain form will usually indicate which is 
the cause of the malady, but this alone is insufficient. It will depend 
largely upon the origiual position of the bit of tissue from which the 
cultures are made. If removed from the older portions of the diseased 
tissue, saprophytic organisms will no doubt predominate. If bits of 
tissue are taken from the border line bet ween tlio healthy and diseased 
parts, the specific cause of the disease will more likely be found. But 
one link of the chain of evidence,, and the most important, is still 
wanting. Having isolated the various forms from the diseased tissue, 
it is necessary to carry out a series of inoculation experiments upon 
the healthy living host. The conditions of the experiment should 
conform as closely as possible to the conditions under which the host 
suffers most, severely, as regards age of plant, atmospheric conditions, 
etc. Only when we have been able to produce a diseased condition of 
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our lioRt. plant, that is similar to the disease in a state of nature ean 
we regard our eliaiu of evidence as to the cause of the disease com- 
plete. 

Subjected to the above rules we would find our list, of so-called bac- 
terial plant diseases much diminished. But we must follow rigid 
methods if we, arc to make any real advance in this field of inquiry. 

The conditions under which bacteriological work has to be (tarried 
on as well as the state of the science, offer great encouragement to our 
stations to undertake inquiries in these lines. It is a mistake to sup- 
pose that iu order to do bacteriological work it is necessary to have an 
elaborate equipment, of expensive thermostats, sterilizers, and other 
apparatus. The equipment for certain lines of experimental work in 
pathological inquiry from a medical standpoint calls for more accurately 
adjusted conditions than is necessary for the study of many problems 
from an agricultural standpoint, flood work lias and can yet be done 
with but little other than the simplest appliances, and it may be safely 
asserted that the expenses of an equipment for excellent work along 
these, lines is much less than for many other grades of experimental 
work. 

The different, parts <>t this new field ha\e as yet been touched only 
here and there, and much work of a general nature needs to be (lone 
before many special problems can be intelligently taken up. 

To do this the general principles of the subject in relation to agri- 
cult tiro need to be more thoroughly developed, and there is no good 
reason why this work can not be carried out by our stations as a part 
of their purely scientific work. 

Medicine lias taken up the subject largely from the hygienic stand- 
point and outside of pathogenic forms little lias been done on the gen- 
eral biology of microorganisms since the death of De Bary. The whole 
domain ot the physiology of bacteria offers numerous problems of which 
wc know as yet but little. This work of general biological inquiry 
may not offer directly any practical results, but it is necessary that our 
knowledge of the general laws which govern bacterial life should he 
increased before we can intelligently take up certain special problems. 

Besides the general studies on the biology of bacteria, there are many 
special problems which invite investigation. The good already secured 
lrom the researches on the bacterial diseases of plants — researches 
which liad their origin iu this country — encourages the hope that with 
the advance of knowledge of general principles and the discovery and 
adoption of better methods results of even wider practical application 
will be attained. 


The history of the researches on the bacteria of milk is instructively 
presented by Dr. Oonn iu Experiment Station Bulletin No. 9, an ab- 
stractor which may be found on page 201. The practical results already 
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attained are of great importance to the dairy industry, but a careful 
perusal of the bulletin will show numerous problems inviting the atten- 
tion of the investigator. The chief value of such a resume is, after all, 
in stimulating further inquiries. It is hoped that in this, as in other 
lines of work relating to dairying, our stations will be able to make dis- 
coveries of permanent value. Evidently the way to the improvement 
of the methods and processes of the dairy is along the line of scientific 
researches which deal with the forces which escape ordinary observa- 
tion. Experimental work in dairying which does not take into account 
the ascertained facts concerning the bacteria of milk and its products 
invites failure from the start. 


The appropriation bill for the United States Department of Agri- 
culture for the fiscal year ending June 30, 1803, carries the following 
general items: For the Office of the Secretary of Agriculture, $80,500; 
for the extension of foreign markets for agricultural products, $10,000; 
for rain-makiug experiments, $10,000; for the collection of information 
regarding methods of irrigation, $0,000; Division of Accounts and 
Disbursements, $19,100; Division of Statistics, $130, 100, of which $15,000 
is for maps and charts illustrating the progress of rural production and 
crop distribution, and for special investigations of the agricultural sta- 
tistics of the ltock.v Mountain region; Division of Botany, $30,100; 
Division of Entomology, $27,300, of which $2,500 is for an investiga- 
tion of the cotton bollwonn; Division of Economic Ornithology and 
Mammalogy, $24,860; Division of Pomology, $11,309; Division of Mi- 
croscopy, $6,700; Division of Vegetable Pathology, $25,600; Division 
of Chemistry, $36,500, of which $12,500 is for the continuance of inves- 
tigations of the adulteration of foods, drugs, and liquors; $20,000 is 
also appropriated for experiments in the culture of sugar beets, cane, 
and sorghum, and the, manufacture of sugar; Division of Forestry, 
$19,820; Division of Iiecords and Editing, $6,300; Division of Illus- 
trations, $19,000; Division of Seeds, $148,920; document and folding 
room, $10,460; experimental grounds and garden, $31,000; museum, 
$7,840; fiber investigations, $5,000; library, $3,000; furniture, repairs, 
postage, and contingent expenses, $40,000; Bureau of Animal Indus- 
try, $865,000, including $15,000 for quarantine stations; agricultural 
experiment stations, $728,000, including $20,000 for the Office of Ex- 
periment Stations; Weather Bureau, $898,595.50; total, $3,232,995.50. 

In this appropriation bill authority is given to the Secretary of 
Agriculture to sell copies of the card iudex of agricultural literature 
prepared by this Office, at a price “covering the additional expense 
involved iu the preparation of these copies.” 



CONVENTION OF ASSOCIATION OF OFFICIAL AGRICULTURAL 

CHEMISTS, 1892. 


The ninth annual convention of the Association of Ollioial Agricul- 
tural Chemists was hold in the lecture room of the National Museum at 
Washington, August. 25, 2(i, and 27. Fifty-live chemists were present. 

The president, Prof. N. T. Lepton, in his opening address, urged 
strict conformity to the official methods as laid down at each conven- 
tion of the Association, maintaining that the discrepancies observed in 
analytical results could in many cases Ue explained by departures by 
individual chemists from the prescribed methods o< analysis. These 
methods, especially those for the determination of potash, have not 
escaped criticism, but, as the work of the Association and of individual 
chemists shows, they have given good results, and changes in them should 
he made only after careful consideration and thorough investigation. 
The need of judicious and uniform legislation, particularly as regards 
fertilizer inspection in the different States where at present conflicting 
and in many cases ineffective laws are in force, was pointed out and 
emphasized. A brief review of tin* more important scientific investi- 
gations of the year was also given. Of these, the study of the fixation 
of free nitrogen by plants and soils and the formation of nitrates from 
atmospheric nitrogen by electrical discharges were, ('specially referred 
to as pointing toward the practical utilization of a vast store of the 
most expensive element of plant food hitherto considered unavailable. 
The development of the phosphate beds of the South was also discussed 
as a question of great interest to the agricultural chemist. 

Dairy products. — The report on this subject was submitted by 
S. M. Babcock. As instructed by the last convention, the reporter 
planned and had carried out a series of comparative tests of the Leffman 
and Beam soda-glycerine and the ordinary Reichert, methods for deter- 
mining the volatile acids in butter. It appeared from this report, as 
well as from the discussion which followed, that while the Leffman 
and Beam method with careful manipulation would give results closely 
concordant with those obtained by the ordinary method (except in case 
of rancid batter with which the results were low), yet in view of the 
fact that slight variations in manipulation, as for instance, in time of 
saponification, might cause considerable variation in results, it was 
deemed advisable for the present to recommend it simply as a prelimi- 
nary test and to wait for farther investigations to determine its trae 
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value. The work of the past year showed with considerable unanimity 
that the resuite obtained by distilling volatile acids through block-tin 
condensers were not always reliable, unless unusual precautions were 
taken to cleanse the apparatus before use. This appeared to be due to 
the reaction of the products of distillation on the tin. It was therefore 
recommended, and the recommendation was adopted, that only glass con- 
densers be used in the dist illation of volatile acids. With the exception 
of these changes the methods remain the same as those adopted at the 
last convention. 

In cheese analysis the reporter (‘ailed attention to the difficulty of 
obtaining uniform samples. His recommendations regarding sampling 
and methods of anal.vsis, v\ Inch were adopted as provisional methods 
for the coming ;\ car, were as follows: 

Sampling , — Where possible a narrow segment of the cheese is taken, 
chopped quite tine, with eaie to axoid evaporation of water, and the 
several portions for analysis taken fjom the mixed mass. In other 
cases a plug may be taken with a cheese tester perpendicular to the 
surface at one third ot the distance from the edge to the center of the 
cheese, reaching entirely or halfway through the cheese. It is advis- 
able to take plugs in this maimer fioin different portions of the cheese, 
split them lengthwise, and mix. For inspection purposes the rind may 
be rejected. 

Moisture , — l>r\ 5 to 10 grams in thin slices in a platinum or poieelain 
dish containing a little freshly ignited asbestos at 100° 0. for ten hours, 
or in the same manner over sulphuiic acid to constant weight. 

Ash . — Burn the dry residue thus obtained in a muffle furnace at a 
low red heat. 

Fat . — Grind 5 to 10 grams of the sample with about twice its weight 
of anhydrous coppei sulphate and extract with anhydrous ether for 
fifteen hours. 

Casein , — Determine nitrogen in 2 grains of the substance by the 
KjohlahJ method and multiply the result by 0.25 foi casein. 

The reporter on methods of analysis of cheese for the coming year 
was instructed to make comparative tests of drying the cheese and the 
ether extract in air and in hydrogen gas. 

Fertilizers, — Phosphoric acid , — The reporter on phosphoric acid,N. 
W. Lord, called attention to the errors which may be due to improper 
preparation and handling of samples and also to the inefficiency of the 
present method of determining moisture. He recommended instead of 
the direction to dry for five hours at 100° O. in a steam bath, to dry far 
five hours in a copper <>\ eu three fourths full of water which is kept boiling 
continuously. This change, which was the only one recommended by 
the reporter on phosphoric acid, was adopted by the convention. 

A paper on The occurrence of inetaphosphoric acid and pyrophos- 
plioric acid in cotton seed meal was presented by M. B. Hardin. The 
results of the author’s studies lead him to believe that the failure to 
secure all of the soluble phosphoric acid by direct treatment with 
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molybdic solution is due not so inucli to the presence of organic mat ter 
as to the fact that but a small proportion of the phosphoric acid occurs 
in the form of tri basic salt. Whether nietaphosphoric acid or pyro- 
phosphoric acid exist in cotton seed meal or are formed during the 
preparation of the meal is a point believed by the author to be worth 
investigating. 

A paper on The use of ammonium nitrate in the determination 
of phosphoric acid, by H. J. Wheeler and B. L. Hartwell, was read 
by H. J. Wheeler. Comparative determinations with and without 
ammonium nitrate gave practically identical results. 

H. A. Huston reported results of heating phosphates sent out by 
the reporter in 1892, at 100° to 107° C. for periods of five to eight hours 
either in air or in hydrogen gas, 

I'olafth . — The most important change recommended by the reporter 
on potash, G, K. Bayne, and adopted by the convention, was the dis- 
continuance of the use of sodium chloride in the Lindo-G Lidding method. 
Jr was decided further not to specify the quantity of platinie chloride 
to be used, but to leave this to the discretion of the analyst. The 
recommendation is therefore to add a slight excess. A communication 
from the New Jersey Station on the comparative determination of 
potash with and without sodium chloride, was presented by E. B. 
Voorhees. 

nitrogen . — The report on nitrogen was submitted by L, L. Van Slyke. 
The alterations in the methods adopted by the convention were as fol- 
lows: (1) The omission of the potassium tetraoxalate and ammonium 
chloride methods from the official directions for the standardizing of 
acid and alkali solutions, leaving the silver nitrate method as the only 
available one for this purpose; (2) the adoption of the Gunning method 
as an alternate for materials free from nitrates. 

The results of comparative determinations of nitrogen by the BufHe, 
absolute, soda-lime, and Kjeldalil methods, by T. O. Treseott, were 
presented by H. W. Wiley. Papers on Potassium tetraoxalates, com- 
parison of different makes, keeping qualities, hydroscopicity, reerys- 
talization, etc., and Standardization of acid and alkaline solutions 
were read by O. L. Parsons. U. He Jtoode reported results of determi- 
nations of phosphoric acid and nitrogen in the same weighed sample 
with and without the use of permanganate. Papers on the Gmining- 
Kjeldahl method, and a modification applicable in the presence of 
nitrates, by E. B. Voorhees, and on The I/lsch method iu determin- 
ing nitric nitrogen in compound fertilizers, by J. P. Street, were then 
presented, M. A. Scovell read a paper on Tests of the modified Gun- 
ning method on pure nitrates. The method gave practically theoret- 
ical percentages of nitrogen. 

The reporter on nitrogen for the coining year was instructed to make 
investigations looking to the application of the Gunning method in the 
presence of nitrates and to test the method of using one fourth normal 
sulphuric acid in preparing standard solutions. 
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Soils and ash.— H. H. Harrington presented a report on this subject, 
which was discussed at some leugth. Numerous alterations and emenda- 
tions of the methods were adopted; among others the suggestion of 
E. W, Bilgard, in Agricultural Science , 1892, p. 329, regarding the ad- 
visability of taking soil samples to a depth indicated as proper by the 
character of the soil itself, and not to a uniform depth of 9 inohos in 
each ease. The use of one half mm. sieves for separating the fine earth 
for aualysis is to be made a subject of study next year. 

Prof. M. Whitney exhibited special apparatus tor soil examination, 
and described methods used by him for sampling and analyzing soils. 

Feeding stuffs. — Two reports were submitted on this subject, 
one by W. H. Jordan, the other by J. T. Anderson. The subjects 
investigated by the first reporter were the Patterson method of 
purifying ether extracts; methods of ash determination; H ding's 
method of crude fiber determination; and comparative tests of drying 
in hydrogen and air. Few changes were recommended in either re- 
port. The time of drying samples in the determination of moisture w'as 
extended to 5 horns. A provisional classification of feeding stuffs into 
those rich in fiber and poor in fiber was adopted for the ensuing year. 
The reporter was instructed to investigate the advisability of drying 
the material before extraction with ether and of using alcohol-free ether. 

Sugars. — A lengthy report, with a review of literature, was pre- 
sented on this subject by B. B. Iioss. Numerous-changes in the official 
methods were recommended and adopted. The methods, as finally 
amended, were made provisional foi the coming year. 

Fermented liquors. — 0. A. Crauipton reported the work of the 
year on fermented liquors. Various changes in methods (the most 
important being the substitution of weighed for measured portions of 
liquor) were suggested and adopted. The emended methods were 
made provisional instead of official for the coming year. 

On invitation of the A ssociation, Assistant Secretary Willitsof the 
U. S. Department of Agriculture, delivered a short address. 

Officers for the ensuing year were chosen as follows: President S. 
M, Babcock, vice president E. B. Voorhees, secretary H. W. Wiley, 
executive committee B. W. Kilgore and E. H. Farrington. 

Reporters on methods of analysis and committees appointed by the 
president are as follows: Reporter on phosphoric acid R. De Roode, 
potash N. Robinson, nitrogen 0. L. Parsons, soils and ash E. W. Hilgard, 
dairy products A. L. Winton, foods and feeding stuffs low in fiber F. W. 
Woll, foods and feeding stuffs high in fiber G. L. Teller, fermented 
liquors C. A. Brampton, and sugar G. L. Spencer; committee on World's 
Fair Auxiliary Congress, S. M. Babcock, H. W. Wiley, M. A. Scovdl, 
B. A. Huston, and L. A. Voorhees; committee on abstracts W. Frear, 
A. L. Wintou, E. W. Allen, B. B. Ross, and F. W. Woll. 

The place of next meeting is to be determined by the executive com- 
mittee. 



ABSTRACTS OP PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 

IN THE UNITED STATES. 


METEOROLOGY. 

Meteorological observations at Maine Station, M. G. Fernald 
(Maine St a. Report for 1891, pp. 155-158, 165-174). — Observations with 
hydrometers, soil thermometers, terrestrial and solar radiation ther- 
mometers, and on the amount of sunshine, velocity of the wind, and 
rainfall are summarized lot each month from April to October 1889-’91, 
inclusive, together with a daily record of the observations for Septem- 
ber, 18b 1. 

Observation# frith h pyrometers. 

It appears* from observation# covering tin* period of growth of three \ears that the 
execs# of moisture m forest above that, of open field in the morning amounts to hut 
5 percent, while in the middle of On* day it risen to 15 per rent, and at nightfall 
drop* down to 10 per cent. and that th mean excess for the day is 10 per rent, hi a 
ver\ dense forest the percentage of excess would undoubtedly rise much higher. 
The presence of patches of forest in ui> region exerts a marked influence on the 
b> groscopic condition of the atmosplere, and this condition in turn w an impor- 
tant factor in the growth of vegetation. 

The average excess of solar intensity above that given by the max- 
imum thermometer was 58.30°. During the seasons of 1890 and 1891 
the average number of hours of bright sunshine per day was 0.3. The 
average velocity of the wind in 1889 was 8.02 miles per hour; in 1890, 
8.34; in 1891, 7.79. The total rainfall in 1889 was 18.85 inches; in 1890, 
32.52 inches; in 1891, 23.07 inches. 

Meteorological summary for June, 0. 1). Warner (Massachusetts 
Hatch Sta. Meteorological Rat. No. 12, June, 1892 , pp. 1). — A daily ami 
monthly summary of observations for June at the meteorological 
observatory of the station. 

Meteorological summary for North Carolina, April, 1892, H. B. 

Battle and V. P. Von Herrmann (North Carolina Sta. But. No. 86a , 
May 30 , 1892, pp. 16). — Notes on the weather, monthly summary, and 
tabulated records of meteorological observations by the North Carolina 
weather service cooperating with the United States Weather Bureau. 
The bulletin is illustrated with maps showing the isothermal lines and 
the total precipitation at the stations in different parts of the State. 
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SOILS. 

W. JI. Bkal, JCdiior. 

Alkali lands, irrigation, and drainage in their mutual relations, 

E. W. Hilgaed (California Sta . Report, for 1890, Appendix, pp. 09 ). — 
This is a “revised reprint [the first edition being issued in 1880] from the 
reports of the College of Agriculture and experiment station and from 
the report of the Tenth United States Census, with an abstract of the 
Government report on the alkali lands of India,” with such changes 
aud additions as the progress of the inquiry warrants. The whole has 
been rearranged in systematic order for convenience of reference. The 
subjects treated are, the source and composition of alkali and its effect 
on soils and plants; reclamation of alkali lands; composition of lake, 
river, and artesian waters of California, and their quality for irrigation ; 
and irrigation and alkali in India. 

The publications containing matter included iu this report which 
have been abstracted by this Office are Bulletins Eos. 82 and 88, and 
the Annual Beport of the station for 1890 (E. S. li., vol. i, pp. 10, 189, 
and m, p. 590). 

The suggestion made [by the author] twelve years ago, that gypsum would prove 
an efficacious neutralizer of “black alkali,” has led to such satisfactory results and 
has given rise to so lively a Bearch for a supply of that material that it can now be 
obtained almost anywhere in the State at rates which the farmer can afford. * * * 
In districts afflicted with carbonate of soda in the soil it lias been found in 
numerous cases that the simple use of gypsum conjointly with summer tillage to 
keep the soil loose, has sufficed to enable land that never before produced anything 
of value to bear abnudant crops. But the failure to secure a similar result iu the 
neighboring fields, at times, lias caused unnecessary discussions as to the utility of 
gypsum. It should be remembered that where the amount of soluble salts present 
in the soil is very large, gypsum may mitigate but can not altogether relieve the 
trouble; its action must be supplemented by other means calculated to remove the 
soluble salts from the soil. In case carbonate of soda should not be present gypsum 
will effect no improvements at all. * * * 

It is of the utmost importance that the “ black” part of the alkali — the salaoda — 
be gotten rid of in every case, and this can be done by giving the soil a dressing of 
gypsum. It keeps the lmmus from being dissolved and washed away, and above 
all it converts the “ black” alkali into “white;” that is, the carbonate of soda will 
have been turned into sulphate of soda or Glauber’s salt, whioh is one of the chief 
ingredients of all alkali, and is quite bland and harmless as compared with the cor- 
rosive sftlsoda. * * * In thousands of cases this change, with thorough tillage, 
is all that is needful to do away with all damage from alkali. * * * 

There is one virtue possessed by gypsum that has not yet been alluded to: It is 
that when (as is frequently the case) the alkali contains alkaline phosphates in solu- 
tion these phosphates are fixed and retained in the soil, whereas otherwise every 
rain and every irrigation washes them out more or less. The same advantage is 
secured ns already stated in respect to the humus dissolved by the carbonate of soda. 
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Some effects produced by rolling spring-plowed land, F. H. 

Kino ( Wisconsin Sta. Report for 1891 , pp. 91-99). 

Synopniti . — Approximately 1 acre of a clay loam soil underlaid at a depth of about 4 
feet with anearly pure sand, was plowed and harrowed April 28, and divided into 
two equal parts, on one of which oats were drilled and on the other hurley. 
At the same time two thirds of each plat was rolled with a 1,410-pouml iron 
roller and one half of each rolled strip was then lightly harrowed. The results 
were as follows: (1) The germination of both oats and barley was decreased and 
that of oats retarded; (2) the yield of oats (grain) was practically the same 
under the three treatments, hut the yield of straw' and dry matter was greater 
on the rolled strips; (3) examinations of the soil at time of seeding and after 
harvest indicated little difference in the water content of the different strips. 

This is a continuation of work begun in 1889, which lias been reported 
in the Annual Reports of the station for 1889, x>. 189, and 1890, p. 120 
(K. K. R., vol. ii, pp. 432 and 442), and includes observations on the 
inlluenee of rolling (1) on germination of oats and barley, (2) on the 
yield of oats and barley, and (3) on the water content of the soil. 

Influence of rolling on the germinal ion of oats and barley (pp. 92-94). — 
The results of examinations of the oats and barley ten and fourteen 
days after seeding (in drills) are given in tables. 

From the facts [piesented] we may safcl> conclude that rolling both oats and bar- 
ley after seeding with the drill had the effect, of decreasing the amount of germina- 
tion and of retarding it w'ith the oats. ^ ' 

The data are insufficient to justify a positive assertion as to just why the rolling 
diminished the germination, but I believe il is due largely to insufficient aeration of 
the soil. The fact that there was decidedly better germination on the rolled ground 
which was harrowed seems to indicate that the difference was not due to too deep 
covering directly. 

Influence of rolling on the yield of oats and barley (pp. 94-97). — The 
yield of oats and straw per acre and the per cent of dry matter are 
tabulated for the rolled and unrolled plats. The average results were 
as follows : 


Grain, bushels per acre - j 7112 ' 7*1^3 I 73. 76 

Straw, pounds per acre 1 3.645 | 3,734 ,■ 4,011 

Pry matter, per cent. t 43 72 , 4(i. 20 ' 46. 47 

This table shows very clearly that the yield of oats per acre is practically the 
same on the soil having the three kinds of treatment. It is not so, however, with 
the yield of straw per acre, neither is it with the per cent of dry matter, for in both 
of these cases, the oats were not only nearer ripe on the two rolled strips, but the 
weight of dry matter in the stra w was also greater. 

An accident impaired the results with barley, but it appeared that 
rolling alone tended to retard growth and diminished the yield of dry 
matter, while harrowing after rolling produced a larger yield per acre 
than was produced on the unrolled plats. 

Water content of rolled and unrolled soils (pp. 98, 99). — Samples of the 
soil taken at the time of seeding showed very little difference in the 
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water content of the different plats. After harvesting the grain sam- 
ples were again taken at depths of 1 to 4 feet and the moisture deter- 
mined. The averages for the 4 feet were as follows : 


Uollwl amt lunowed 
UhIIwI 

rural loti 


Water , Water in 
in out barley 
ground , groom!. 

Percent Percent. 
11.89 14.52 

LI 20 : 14. 20 

14.75 


The table hIiovvh that while the Urillcfl and rolled ground in both eases contaiimfl 
leas water at the end of the grow ing season than the simply drilled ground did, yet 
the dilferenee is too small to suggest that the iniluenoo of rolling upon the rate of 
evaporation from the soil persists throughout the growing season. * v * The 
larger per rent of water left in the barley ground is dm* partly to the earlier eutting 
of that grain, partly to the smaller amount of dry matter produced per acre, and 
partly to the tact that less water is required for a pound of dry matter. 

Investigations relating to soil moisture, F. II. King ( Wisconsin 
Sta. Report for lsftl, pp. loo-i:}f, figs: X). 

Synopsis . — The following subjects arc treated: (l) Influence of spring plowing in 
checking tin* evaporation of soil water; (2) early tillage to prevent formation of 
clods; (3) rise of water in natural field soil from below a depth of T> feet ; f t) 
influence of surface tillage upon the rate of evaporation; (5) influence of farm- 
yard manure on the movement and amount of water in tin* soil; ((*) manured and 
unmanured corn ground; (7) influence of fallowing ground on the water content 

* of the soil ; (8) the amount of \s ater required to produce a pound of barle ( \, oats, 
and corn in Wisconsin; and (fl) the vertical extent of root -feeding. 

Accounts of similar work arc given in the Annual Reports of the sta- 
tion for 1889 and 18{>0 (E. 8. 11., vol. n, pp. 422 and 442). 

Influence of spr ing plowing in checking the evaporation of soil tea ter 
(pp, 100-108).' — On April 28 a piece of laud which had previously been in 
corn was plowed and seeded to oats. On April 20 and May 0 samples 
of soil were taken in foot sections down to a depth of 4 feet. Determina- 
tions of the water content in these samples showed lit tie change between 
these dates. The water content in parallel plats of unplowed soil 
was also determined May 0. The tabulated results show u tliat the un- 
plowed land contained in the upper 4 feet 0.18 pounds less water than 
ilteuuplowed ground on May 0, an equivalent of 1.75 inches of rainfall.” 
Soils from three other localities on plowed (in two cases fall -plowed) and 
unplowed land were also examined. u These three cases also [show] 
that more water lias been evaporated from the unplowed than from the 
plowed ground, and this too when two of the eases cited were fall plow- 
ing. The surface foot in each of these cases is decidedly dryer on the 
unplowed ground, the difference amounting to 2,7 pounds per square 
foot.” 

Early tillage to prevent the formation of cloHs (p. 103). — Of 2 par- 
allel plats^l plowed April 28 was left in excellent tilth, while the 
other, left eight days longer, became exceedingly cloddy and required 
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repeater] harrowing and rolling to bring it into a condition of tilth 
approximating that of the other plat. 

“Not only did the delay in plowing increase fourfold the labor of 
lifting the ground, but it at the same, time resulted in an unnecessary 
waste of water, which was really large and greatly needed." 

Rise of water in natural ftehl soil from below a depth of 5 feet (pp. 104, 
105). 


On May ft a piece ol' fallow ground 7 feet mpiarr, kept entirely free from weo<ln, 
was covered so as to exclude all rain and sunshine from it, but so :.s to permit a free 
circulation of air o\ ei the surface. Tliti water content of the soil was determined 
at the same time to a depth of 5 feet, which, when expressed in pounds per cubic 
foot, was as given below: 


Water per cubic fool. 

Pounds 


First foot , 7.99 

Second foot 7.90 

Third foot 11.80 

Fourth foot 19.47 

Fifth foot 8. 82 


Oil duly 17 and Septemhci 20 samples of soil weie again taken to a depth of 7 
feet and the amount of water per cubic foot is given below: 


Amount of wafer per cubic foot of noil. 


I>ah*. 


1* lr»t 

i Second 

Tli ml 

j FomtU 

Fifth 

Sixth 

Sc\ enth 


loot. 

( loot 

loot 

J foot 

foot. 

tool 

toot . 



Pound*. 

Pounds 

Pound s 

i Pounds 

1 Pounds 

Pounds 

J'tmnds. 

.Inly 17 


9. 03 

1 14.03 

14 37 

13 20 

' 8 52 

9. 87 

19 79 

Si'jitcuilii'i .10 


6. 05 

j 14.50 

J1 90 

11 86 

6 30 

3 51 

15 55 



2. 98 

1 0 13 

2 47 

1 40 

M >)•) 

0 30 

4 Ot 

In another locality, 

wl 

iere sain 

i 

pies were taken 

July 25 

and again October 2, but 

which was wholly unsheltertMl and fallow, the results were 

as here given : 


Date. 

— 

Fust 

Second 

Thud 

Four! h 

I ifth 

Sixth 

Seventh 


foot 

! toot . 

foot 

foot 

foot. 

toot 

foot 



I 'on tui* 

Pounds 

Pounds. 

l*o tutds 

Pounds j 

Poun ds 

Pounds. 

July 25 


10.44 

10 91 

J4 HI 

10 38 

7 82 : 

13. 66 

22. 29 

October 2 


9 49 

If. 27 

14 41 

6 99 

7. 74 ! 

7, 85 

19. 35 




bona 


0. 95 

0.64 

0. 40 

3. 39 

0.08 | 

5. 81 

2. 94 



I 



It will bo seen from these results that in both cases the sixth and seventh foot had 
lost quite large amounts of water. Standing water in the ground occurred at about 
7.0 feet below the surface when the tirst set of samples were taken and at about 8 A 
feet when the last samples were taken, in both localities. Unless it shall be shown 
by future study that these soils became dryer by a downward movement of the 
capillary water or by internal evaporation, what evidence we have goes to show 
that subsoils (5 and 7 feet below the surface may contribute large amounts of water, 
with the minerals they hold in solution, for the use of vegetation at the surface. It 
should be observed, in connection w ith the last locality cited, that a rainfall of 10.84 
pounds per square foot had occurred without percolation, as ordinarily understood, 
during the interval in question, which probably accounts for the apparent, smaller 
evaporation. In both localities the surface soil was a sandy clay loam miming 
into a nearly pure sand at 4 feet below the surface. 
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Influence of surface tillage upon the rate of evaporation (pp. 105-111 ). — 
For fttadying this question five strips of land, 12 by 130 feet, were 
plowed and harrowed in the spring. Alternate plats were rolled May 
14 and not distuibed afterwaids, except to lemove the weeds. 44 The 
other strips were cultivated frequently, to a depth of about 3 inches, 
until July 13. All the stups were tallow, and the soil was a sandy clay 
loam, underlaid at 4 feel with a rather coaise and nearly pure sand. 
Standing water occurred m the giound at a depth varying from about 
0.5 feet to 7 feet below the smfaee on Ma> 20, and had fallen not far 
from 0.5 of a foot on duty 17.” 

Examinations of samples ol soil taken at depths of from 1 to 6 feet 
on two of the inside plats showed the following losses of water: 


Dato 


Kay 29 to Juno 9 
June 9 to Jun© 17 
J lino 17 to J une 20 
June 20 to July 17 

Total los8( a 


From 

From nn 

Cllltl\ Cltod 

< ultwated 

ground 

ground 

rounds 

Pounds 

- 9 49 

- 12 25 

0 74 

4 0 06 

2 11 

2 r >7 

20 01 

- 24 81 

12 r >7 

19 59 


It is thus shown thai dining ioifv nine days flic uncultivated ground dried 7 02 
pounds inoie than the cultivated giound * ** * If we assume that at iiist 

the water content in the two cases was equal and tins may he done without vio- 
lence, foi theouticalty the cultivated giound should have been duel because it is 
farther from the water table, we find that dui mg #ixl\ foui days for each column of 
soil 1 square foot m see tion and b feet long, the tmcuHiv at cd giound had diitd 8 Hi 
pounds more than the cultivated 

Computing from the observed losses the ineau daily rate of evaporation per 
squaiefoot from the surfaces m the two conditions, we get foi cultivated ground 
665 pounds per equate loot and for um ultivated ground 808 pounds pet square foot, 
and this is the amount of w afer o\ cr and above that which maj have b« t n brought 
mto the upper 6 feet of soil from below by eapillarv action 

Influence of farmyard manure on the movement and amount of water 
in the soil (pp. 111-110).- — The results an* tabulated for observations 
of the watei content at depths of from 1 to 6 feet on 4 plats, 2 of 
wliich received a heavy dressing of coarse horse manure, one green cow 
manure, and two remained unmanured. From the results obtained 
July 22 on the unmamued plat and that receiving horse manure, it 
appears “that while the aggregate amount of water in the plats which 
are manured and unmauuied is practically the same, the distribution 
of it in the ground is markedly different in the two cases; for while 
the upper .‘} feet of the manured ground contain an average of 3.00 
pounds more water per cubic foot, the lower 3 feet eontain 1.20 pounds 
less than the unmauuied ground.” 

Examinations made J nly 27 on the unmanured plat and that receiv- 
ing cow manure showed “ that in every case except one, and that the 
si&th foot, the unmanured ground is dryer than the manured.” 
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On this data wo find not simply a difference in the distribution of water in the 
upper 6 feet, but a difference in the total quantity as well, the mean difference in the 
total amount of water being 4.5 pounds per each column 6 feet long and 1 foot square. 
It will be observed, however, that while the lower 3 feet of the unmanured ground 
are dryer than those of the manured, contrary to what was observed before, still the 
difference is decidedly less than between the upper 3 feet, the difference in the two 
cases being, upper 3 feet 2.91 pounds, lower 3 feet 1.57 pounds. 

Manured and unmanured, corn ground (pp. 117-120). — Samples of soil 
extending to the water table were taken on 2 manured plats and on 
an intermediate unmanured plat immediately after corn had been 
harvested, September 10. The absolute difference in the amount of 
water in a column of the soil 1 foot, square under the two conditions 
was as follows: 


Unm » 

| Dry noil. 

mired. 

Water. 

| Manured, 

j Dry ami. j Water. 

Differ- 

ence. 


! Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Surface to 2 feet 1 

\ 140. 59 

19.1 

146. 59 

18. 16 

0 94 

2 feet l<» 4 feet 

185 85 

;a « 

185.85 

31. 65 

1.95 

4 feet to :> feet 

106. 00 

18.7 

106. 00 

17.74 

0. 90 

Sums 

1 , 



67. 55 

8 85 


1 i 

| 71.4 





The tabic shows that the mi manured soil contained *5.85 pounds more 
of water than the manured soil, but it appears from other tabulated 
data given that the amount of water required for the increased yield of 
corn on the manured soil as computed from the difference in the amount 
of dry matter produced (301.49 pounds of water per pound of dry matter) 
corresponds to 7.92 pounds of water per column of soil 1 foot square 
and 5 feet deep, leaving a difference of 4.07 pounds which is not ac- 
counted lor. 

Now, if the excess of water demanded by the man mod ground was obtained 
through a diminished surface evaporation simply, then the observed differences ou 
the fallow plats at the close of the growing season should be found approximately 
equal to the amount demanded. The observed amount was 4.5 pounds per square 
foot, while the amount demanded was 7.92 pounds, a quantity nearly twice as great, 
and too large to be attributed to errors of observation. Unless, therefore, it is true 
that water is used by corn with much greater efficiency on manured ground, it fol- 
lows that the manure has effected the drawing of water from greater depths by the 
corn, and if this was not done by forcing the roots to penetrate the soil more deeply, 
the rise of water must have been a third case of translocation. 

While, therefore, the case stands confessedly as one lacking complete demonstra- 
tion, the evidence in favor of the view that farmyard manure increases the capil- 
lary flow of water toward the surface, and thus supplies to crops both water and 
minerals held in solution by it which would otherwise be unavailable, is both cumu- 
lative and thus far positive. 

Influence of fallowing ground on the water content (pp. 121-123). — Of 
the 3 plats used in this experiment, 2 had produced a crop of corn 
in 1890 while the third had remained fallow. In 1891 one half of 
each plat was seeded to oats and the other half to barley. In the spring 
of 1891 and at the time of harvesting the oats and barley, thirty-six 
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samples of soil wore taken to depths of 4 feet and their water content 
determined, with the following results : 

Table showing mean dry weight of soil per cubic foot and of water per cubic foot in fallow 
and not fallow ground in spring and at harvest. 



Mean 


In apring. 



At harvest. 



drv 




-- — 


- 

- - 

• — - 

Depth * if sample. 

weight 
of soil 

Plate 1 

and 3. 

Plat 2, 

not i'al- 

( >atft. 

11 ai 

ley. 


per cu- 
bic, foot. 

fallow. 

low. 

Fallow 

1 Not 
! fallow. 

Fallow . 

Not 

fallow. 


Lb *. 

7 *er ct. 

JM. 

Per ct 

JM. 

1M. 

JM. 

Lb*. 

Lb*. 

t foot 

77. 25 

19.43 

15 01 

10. 61 

12. 83 

0. 01 

I 3. 74 

9. 00 

7.08 

2 feet 

79 79 

20 55 

10. 40 

17. 70 

14.17 

9 (15 

, 4. 45 

11.90 

10. 10 

S feet 

94. i:t , 

18.56 

17 47 

10. 09 

15. 15 

9. 54 

! 9.30 

12.48 

10. 60 

4 feet 

98. 07 

17. 78 

17. 44 

15. n 

14.82 

8. 93 

; 8.43 

14. 07 

11.52 

Sums 




SO. 32 



50.97 

34.13 

j 25.92 j 

~ 47. 51~ 

39. 30 


It will he ween from this table that the difference in the amount of water in the 
soil at harvest is only 1.14 pounds less than it was in the spring, and yet the amount 
of dry matter produeed on the fallow ground was greater than that produced on the 
not fallow ground, so that other tilings being equal the fallow ground ought to have 
heen found the dryer at harvest by the difference, in the amount of water required 
by the erops in the two eases. If the consumption of water was proportional to the 
amount of dry matter produeed and at tlio ohsert ed rate, the oat ground which had 
been fallow should have dried 3.09 pounds more than that not fallow, but it did 
dry only 1.14 pounds more, and this shows an advantage of 1.95 pounds of w ater 
for each column of soil! square foot in section and 4 feet long in favor of the fal- 
low ground. In the ease of the barley the fallow ground should fiave dried 13.08 
pounds more than that not fallow, hilt like the oat ground it did dry only 1.14 
pounds more, so that there is an apparent advantage of 11.94 pounds of water per 
square foot extending to a depth of 4 feet. 

Examinations of the soil before tin* experiment began show that 
while there is a slight natural tendency of plat 2 to be dryer than plats 
1 and 3 the difference is not sufficient to account for that observed as 
an effect of fallowing. 

The amount of water required to produce a pound of barley , oaU 7 or 
corn in Wisconsin (pp, 124-131). — This included (1) observations on 
plants growing in barrels, and (2) on plants growing under natural con- 
ditions in the held. 

[In the first case] the aim has been to make the conditions as nearly as possible 
those which exist in actual field culture, and to do this the barley, oats, and corn 
were grown in 50-gallon barrels standing with their tops flush with the top of 
the ground, in pits sunk in fields of the respective grains. The barrels were filled 
with soil taken from the place and in each case the experiment was in duplicate. In 
all cases the barrels received the natural raiufall and In addition watering was 
resorted to from time to time as the cases required, an effort being made to maintain 
the barrels at nearly constant weights. No effort was made to check surface evap- 
oration from the soil, but the barrels being painted and standing in the ground the 
lo&b of water through the side was certainly not large. With the oats and barley 
the surface soil was not disturbed after the seeding, but in case of the com the 
ground was frequently stirred to correspond with the field cultivation. 

[A summary of the observations is given in the following table i] 
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Table showing the amount of water required for a pound of dry matter in oats, barley, or 

corn in Wisconsin. 


Barley . 
Burley . 
Oat a 
OftfH 
Com 
t V»rn 


Wat oi 
used. 


Pound.*. 
15K. :«» 
141.0.1 
224 25 
220. 70 
:UNI. 45 
208 05 


{produced ( It \ matt i j M ,, acr ». 

I ! 


Computed amount 
of water 


Pound m 
U, 5006 
0 5488 
0 4405 
0 4471 
1.0152 
0 9727 


Pound* ! 

:m. u t 
404. 55 s 
509 51 1 < . 
495. 05 t S 
295 95 i f 
507. 08 ! V 


, jij 1UUN 

j j per am- 

1 n iiirhfM 

.!/«'« n j Pound * , 


,W1 ' f,i ) , 7 44 i i ,494* 67 

15 19 

501 4< J j 6 H«i’ ; 2, 22 i 76 

19 60 

* MM 4i ‘< 19**45 ! 2,991*55' 

| 20 59 


In tin* eases of bailey and oath, so far as could be observ cd tin* stand of grain on 
t be ground in the bands and tin* giovvfh of it throughout flu* season were perfectly 
normal, but the yield of dry nuittei per acre in the held in which the barrels stood 
was (5,083 pounds of oats and 4,157 pounds of barley per acre as the average deduced 
from plats 1, 2 , and 3, between which the barrels stood and with the soil of which they 
were tilled, while the yield from tin* barrels was at the rate of 8,801 pounds of oats 
and 7,111 pounds of barley per acre, as given in tin* table. 

In the ease of the corn the conditions and the growth as well were <]uite different 
in the barrels from what they were in the held in which they stood. Each barrel 
matured tour stalks of corn on an area of 2.1817 square feet, but in the field there 
were four stalks to each 9£ square feet, which is more than four times the area. This 
being true, the amount of evaporation from the ground itself as compared with that 
which took place through the growing corn must have been relatively large* in the 
field than in the barrels, and tins must tend to make the amount of water required 
for a pound of dry matter, as indicated by the expeiiment. too low for the conditions 
in i he field. 

Although the growth of the corn was cheeked by a deficiency of 
water in the lower soil of the barrel, the actual yield of dry matter per 
acre was 19,845 pounds, while that of the surrounding held was 8,100.5 
pounds. 

[In held observations made) in 1890 and again in 1891 the water content of soil 
upon which corn was grown was determined at the time of planting and again when 
the corn was cut, to ascertain the amount of water required for a pound of dry mat- 
ter as indicated by the diminished soil moisture and the rains which fell between the 
planting and harvesting of the corn. 

The changes of water content, rainfall, and yield of dry matter are 
given for G plats, 14 by 48 feet, on which Liteh dent corn was grow r n 
in 1890, 

Were it admissible to assume that t he percolation of rain water below the surface 
4 feet had been exactly equaled by tlm capillary rise of water into them from below, 
it would follow from the observed losses of water and yields of dry matter per square 
foot, that the amounts of water required for a pound of corn were 413.7 pounds for 
plat 2 and 414.2 pounds for plat 4. 

The result of a similar study with the same variety of corn in 1891 ga^e in one 
case 809 pounds of water for 1 pound of dry matter on ground which was manured, 
and 333 pounds on ground not manured. The amount of percolation during the 
growing season in 1890 was certainly greater than during 1891, and this mayor may 
not be an explanation of the difference in the amounts of water required for a pound 
of dry matter in the two seasons. 
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In tlie ( ase of the o its giowu m tlio field the* amount of w ite i icepuudfor a pound 
of dr> matter on giound which the >ekr lieforn had been tallow w is *>19 pounds, and 
on giound which h id not boon fallow it was *>,U pounds # 

Again, the bailey of tin hold showed onlv 1 pound ot diy matiei lor 537 pounds ol 
watei lost from the soil on the ground which h id boon tillow, and 719 pounds on 
the giound winch hid not been fallow All these statements ue made on the 
assumption tint thin hid been no pc isolation deepc i thin i tic t and no addition 
of watoT to the upper 4 ti ot b> c ipiihm u tion fiom below neither ot winch c ondi 
tions is likcl\ to have been true The tacts which lnae been gi\en ic garding tbo 
use ot w itei mnituiil held soils nuke it appeu quite prohibit tbit the use of 
w ate i info the uppci t ti et ftombdow b\ eupi1liiit\ n 1 11 \ t Receded the totil per 
c olatiow during the flowing sc i soil m ill tin field c iscsutid unless poflMbl> the two 
fen 1890 should be i vn pt*d 

Ifwe count the i mifall dining the growing s< ison md the diflemire between 
the amounts of witu m the soil it tin time ot phuting md at lm\ est, m I In s<\eial 
held eases, is tin unounta use cl b> tin ciops including smfiee ot apoi itiou and 
then compim these unonntspci squm toot with those added to the sc \unl hands, 
we shall get the results gi\ c n he low 


Pound* of uaia (onsumtd pei aqucnifoot 


Oats in binds ' Oats in hr Id 


ho 1 ho 2 

I alb w H io 

hot 1 ill \\ 

Mi mi ililbi u <> 

101 1(» 11m 10 “I Urn 

" > 11m 

41 lbs 

wK 9 » llm 

lluk> in bunk 

j liui 

\ in Ik ill 


ho 1 J hi 2 

| I ill w 1810 

hit tallow 

Mi m elilli n hi o 

77 "1 Urn 80 3 lbs 

r 9 Urn 

| &H 08 11)8 

.0 48 ll>8 

( < in iti bun In 

< Ol II Ml ill M 

| 

ho 1 | ho 2 

\f mm id 

l iiiiiamm el 

Mi ui eh lb mice' 

1 

130 80 lbs | 117 "libs 

Ox >A lbs 

| 0J t r )lbs 

7 1 r )0 lb« 




i 


Fiom the se hgures it ippeaisth it while moio water was consumed m the held per 
pound ot diy matter produced thin m the bands, tin amount ot watn used pci 
stjuare foot m the bariels was nmeh greater than the mi ismed losses m the held, 
and these fae ts are suggestive^ though of e ouise not at all demonstrativ e , that when 
a sufficient quantity ot watei is at ill times maintained its efiee tive imss is inci eased, 
and that this is one reason, and possihl> the dm f one, why, the yield pei aoie being 
greatei,tliL number of pounds icepiuod for a pound of dry matter in the bands 
has m everj case been smaller than that mdu ated m the held 

Vertical txtint of root feeding (pp. 131-134). — Under this head are 
recorded the Jesuits of observations in 1889 and 1890 on the extent to 
which corn roots may feed on the soil water, as measured by the change 
of level of standing water xn the soil under fallow giound and that 
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on which com was growing. Prom the facts presented “it may be 
regarded safe to conclude that under the conditions of good cultivation 
corn may draw in considerable quantities upon soil water existing at 
depths greater than 7 feet below the surface.” 

Soil temperature and terrestrial radiation, M. C. Fernald {Maine 
Sta. Report for 1891 , pp. 158-165). 

The periods covered by the experiment were from May 1 to November 1, 1889; 
from April 1 to November 1, 1890; and from April 1 to No\ ember 1, 1891, with ther- 
mometers placed in the soil fin an open field] to depths of 1. 3, 0, 9, 12, 24, and 36 
inches. * * * 

The mean daily range a.l the depth of J inch during the period of nbsen ations was 
5.55°; at the depth of 3 inches, 4.77' J ; at the depth of 6 mMies, 2-; at the depth of 
9 inches, 1.09 u ; and below 12 inches very slight. 4 * * 

Comparing soil temperatures with air temperatures during the three seasons, the 
following mean results appear: At the depth of 1 inch the temperature of the soil 
was lower than that of the air hy 2.16 , at tin* depth of 3 inches by 1.89°, 6 inches 
by 3.08°, 9 inches hy 3.83°, 12 inches by 4.06 24 inches by 5.80°, and at the depth 

of 36 inches hy 7.11°. 

The mean terrestrial radiation for the three seasons was 6.08° and 
the greatest range 1SUP. 

The air and the soil in their relations to agriculture. II. G. 

White {Georgia Sta . Special Bui. So. lih. rluly. 1X92, pp. 199-All). — 
A brief popular discussion of this subject is given, together with tab- 
ulated statements of the fertilizing constituents removed from the 
soil in various farm crops and the analysis of the soil from the station 
farm. 


FERTILIZERS. 

W. H. Hkal, Editor. 

Effect of different forms and mixtures of fertilizers, W. Balen- 
tine {Maine Sta. Report for 1X91 , pp. 123-1 ii). 

Synopsis . — A continuation of experiments begun in 1886 on 36 tw entieth-acre plats 
to compare (1) different forms of phosphoric acid (in dissolved boneblaeb, fine 
ground bone, and South Carolina rock), (2) commercial fertilizers with stable 
manure, (3) partial with complete fertilizers, and (4) the effect of different quan- 
tities of fertilizers; together with tests made in 1890 and 1891 of (1) the value 
of peas preceding grain and (2) the relative ability of different crops to obtain 
phosphoric acid from crude phosphates. 

Previous experiments in this line have been reported in the Annual 
Reports of tho station for 1888 and 1890 (E. S. Bui. No. 2, part n, p. 48, 
and E. S. B., vol. nr, p. 392), where details regarding the soils and 
fertilizers used, and the methods of their application may be found. 

Comparative effect of different forms of phosphoric add ( pp. 126-131). — 
The results with oats in 1891, and with oats, hay crops, and peas in 
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preceding years are tabulated. The total yield per acre during tlie 
six years was as follows: 


( Yop. 


No manure 

DIshoIvmI : 
boneblack j 
imvliuc. 

i , 

! 

Ground j 
bone | 
mixtme. i 

! 

( I round 
Smith Caro- 
lina rock 
mixture. 

Oats (three seasons) 

. . bushels 

121 3 

i 

1 166.5 

154 

146. 4 

Peas (one season) 

.. bushels 1 

' J2.3 

i 15 1 

15 7 1 

14 3 

Httv (one season) 

. noiimls 

1 2 566 

! 2. 434 ! 

2, SOI) | 

! 2, 566 


These results may be xumnmmcd as follows: 

“(1) On sod land all of the phosphates used in the experiment have 
been effective; (2) with oats dissolved boneblack has produced on the 
average the largest crop; (•'!) with peas and hay there, has been but 
little difference in tin* effectiveness of the three phosphates used.” 

Partial rs. complete fertilizers (pp. 131-135). — Dissolved boneblack 
alone, and mixtures of dissolved boneblack and muriate of potash, 
muriate of potash and sulphate of ammonia, and dissolved boneblack, 
muriate of potash, and sulphate of ammonia were each applied on tripli- 
cate plats and compared with no manure on 0 plats. The results with 
oats in 1801 and with oats, hay crops, and peas in preceding years are 
tabulated. The total yields per acre during six years are given in the 
following table* 


Crop. 


! : Muriate of | 

!*» —»"• .rtfi;!;, 

I 1 ammonia. 


I | 1)1n Hoh od 

! UiHHohml boneblack, 
Dissolved j boneblack imurialeof 
boneblack. jund muriate' potash, ami 
ut potash, j sulphate ot 
aimnoum. 


Oats (three seasons) bushels . 110 

Pons (one season) bushels > ir>, 

Hay (one season) poumls .1 2, toil 


140 C 124.5 1 120 H 

127 14 2 ! 10 0 

2,336 2, 1 60 j 2,066 


166 5 
15.1 
2, 434 


The results show that as regards (lie oats and hay crop the largest 
yields have invariably been produced by the complete fertilizer. They 
also add weight to the prevailing idea that on ordinary soils peas do 
not require nitrogenous manures. 

“ The experiment brings out strongly the facts that (1) for the soil on 
which it was conducted phosphoric acid and nitrogen are of value as 
manures; (2) phosphoric acid and potash are the most important fer- 
tilizing elements for peas.” 

(JomjHirutire effect of different amounts of fertilisers (pp. 1, ‘16-137). — 
Mixtures of dissolved boneblack, muriate of potash, and sulphate 
of ammonia were applied on triplicate plats seeded to oats, f> plats 
remaining unmanured. The ingredients in the different mixtures 
varied as follows: 
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Mixture. 


No. 1 
No. 2 
No. H, 


DihhoU »‘(l 

Mi trial <*> of 

Sulphate of 
ammonia 


potaah jut 

| ]H^r acre. 

new. 

p<*r acre. 

1 Potin tin. 

Pounds . 

Pounds. 

: 2oo 

50 

60 

; :too 

LOO | 

120 

400 

150 ! 

160 


The results lor 1891, as well as tor similar experiments in previous 
years, are tabulated in lull. A summary of the linancial results dur- 
ing six years are given in the following table: 

; Mix tui o j Mixture i Mixture 
Xonwimro. v >.1. | N() ^ | No ;{ 

! _ i i _ 

Total \ .lint* of erojm , . ' $H0 14 j 25 J $K9 04 j $99 27 

Vtiliio of forhli/.ois, ! 15 00 i 27.00 j 39 60 


“From the investigation this conclusion can be safely drawn: Com- 
mercial fertilizers applied at the rate of 800 to r>00 pounds per acre are 
more likely to pay for t hemselves in increased crop produced than larger 
quantities/ 9 

/Systems of manuring- — stable manure rs. commercial fertilizers (pp. 
188-140). — This is a repetition of the experiments of 1890 on 4 two-aml- 
one-half-aerc plats with stable manure 16$ cords per acre, and mixtures 
of untreated South Carolina rock 1,000 pounds and acid South Caro- 
lina rock 500 pounds, respeetiv ely, with nitrate of soda 66 pounds, sul- 
phate of ammonia 16 pounds, and muriate of potash 100 pounds, oats 
and clover being substituted for barley and peas of the previous 
experiment. The results with oats are tabulated. The order of 
effectiveness of the different fertilizers on oats in 1891 was tin 4 same as 
on barley in 1890, viz, ac id South Carolina rock mixture, stable manure, 
and crude South Carolina rock mixture. 

Peas as a crop to precede grain (pp. 110, Ml). — In the above experi- 
ment the oats wore seeded on the plats on which peas had been grown 
and harvested the previous year. No increase of yield on these plats 
over those which had previously been in barley was observed. 

The relative ability of different crops to obtain phosphoric acid from 
crude phosphates (pp. 142-144). — This experiment was carried out <>r» the 
slaty gravel soil of a farm at East Sangerville, Maine, and was a 
repetition of similar experiments conducted at the same place in 1890. 

A field of 8 acres was divided into three parts, each containing just 
an acre. To the first acre there was applied 500 pounds of dissolved 
bonebluck and 100 pounds of nitrate of soda, to the second 1,000 
pounds of raw South Carolina rock and 100 pounds of nitrate of soda-, 
and to the third 500 pounds of a Caribbean Sea guano and 100 pounds 
of nitrate of soda. Each acre was then divided into 20 plats 1 rod 
wide and 8 rods long, and duplicate plats were planted with clover, 
oats, peas, turnips, wheat, barley, corn, beans, and potatoes. Drouth 
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and insects seriously affected tlie crops, “but au examination of the 
[tabulated] yields shows that the dissolved boneblack has given with 
the majority of them the largest return and the Caribbean Sea guano 
the least. With peas and turnips South Carolina rock seems to have 
been more effective than dissolved boneblack.” 

Spring vs. fall manuring, W. Balentine ( Maine Sta. Report for 
1891, p, 146). — The yield per acre of oats on 2 plats, 1 of which was 
manured in the fall of 1890 at the rate of 5 cords of manure per acre 
and the other at the same rate in the spring of 1891, are given in a 
cable. Spring manuring gave the largest yield of grain and fall 
manuring the largest yield of straw. 

Cooperative experiments with fertilizers, W. Balentine ( Maine 
Sta. Report for 1891, pp. 146-163 ). — Notes and tabulated data are 
given for experiments with fertilizers furnished by the station, on five 
farms in different parts of the State. Dissolved boneblack 500 pounds 
per acre, muriate of potash 100 pounds, and nitrate of soda 350 pounds 
were applied singly, two by tw r o, and all three together on 14 dupli- 
cate plats, 2 plats remaining unmanured. In three cases the crop 
grown was potatoes, and in one case each barley and corn. 

In four out of five of these experiments the increase in the crop was produced at 
least expense with either potash or phosphoric acid, or a combination of the two. 
* * * In the fifth experiment [with corn] not only the largest crop, but the 

crop in which the increase was produced at least expense, came from a manuring 
with muriate of potash and nitrate of soda. 

Use of fertilizers in Minnesota, W. M. Days and D. N. Har- 
per ( Minnesota Sta. Bui. Wo. 30, May, 1893, pp. 47-61, plate 1). — Tn 1890 
experiments were undertaken in different parts of the State to deter- 
mine whether the decline in yield of cereals, especially of wheat, in 
Minnesota, in recent years is due to soil exhaustion or to other causes. 
Notes and tabulated data are given for plat experiments in three 
counties of the State with muriate of potash, nitrate of soda, super- 
phosphate, singly and all three combined, salt, lime, plaster, and a 
complete commercial fertilizer. The crops experimented on were wheat, 
oats, barley, and flax. 

After a brief popular discussion of the nature and use of fertilizers 
the authors sum up the results of these experiments as follows: 

The one fact moat prominently brought out is that our better lands are very rich 
in all kinds of plant food even after having grown crops of wheat for ten to twenty 
years. Neither nitrogen, potash, nor phosphoric acid when purchased in commercial 
fertilizers will pay on grain crops on these rich lands. Not even land piaster, salt, 
or lime will generally return their cost in increased crops while our lands arc so rich* 
In short the time for the general use of commercial fertilizers purchased in markets 
where we must compete with gardeners and farmers on the worn-out farms of older 
States and other countries, has not come. 

Farmers who have thin, much-worn land should experiment with land plaster and 
with tankage. The expensive forms of nitrogen, potash, and phosphatic fertilizers 
will not pay as yet in our young State. Much barnyard manure rich in all these 
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elements of fertility should toe made, husbanded, and intelligently applied to those 
crops which will get from them the greatest benefit. They not only make the soils 
rieher but keep them moister. # * * 

The lessened crops of wheat and other cereals come mainly from causes other than 
a lack of plant food in the soil. Rusts, unfavorable climatic conditions as to mois- 
ture, hot winds, hot sun, etc., chinch bugs, land foul with weeds, too loose me- 
chanical condition of the soil, and poor seed are some of the things which have done 
far more to lessen wheat yields than a latik of fertility. The study of some of these 
is of far more present importance than soil analysis or fertilizer trials. 

Plaster and castor pomace as fertilizers, 0. 0. Georg eson,F. C. 
Burtis, and W. Shelton (Kansan Sla. Bui No. 82, Dee., 1891, pp. 
238-240 ). — The effect of 400 pounds of plaster and 400 pounds of 
castor pomace on the yield of millet was tested on 15 tenth-acre plats, 
the plaster and pomace being applied alone. The yields of millet hay 
are tabulated. “In this instance it appears that the oil meal had the 
effect of increasing t he yield some GOO pounds per acre, which, however, 
is but a small return for the expenditure of 400 pounds of fertilizer.” 

A test on 10 tenth-acre plats of the effect of 400 pounds per acre of 
plaster, the results of which are tabulated, indicate that “on this soil 
plaster has no effect on the growth of prairie grass.” The use of plas- 
tcr on a field of orchard grass and clover at the rate of 400 and of 800 
pounds per acre was without material effect upon the yield of hay. 
u We conclude that plaster can not be profitably applied to orchard 
grass and clover on this soil.” 

Analyses of fertilizers licensed for sale in Vermont in 1892, 

J. L. IIills ( Vermont Sta. Bui No. 29, May, 1892, pp. 12 ). — Tabulated 
analyses and valuations of 41 samples of commercial fertilizers, the 
trade values of fertilizing ingredients in raw materials and chemicals 
for 1892, and a comparison on 16 standard brands of the value of fer- 
tilizers licensed in 1891 and 1892. 

A comparison of the average composition for the two years shows that more nitro- 
gen, less potash, much less phosphoric acid, and leRs money value by 39 cents per 
ton were furnished in the average fertilizer in 1892 than in 1891. The average com- 
position this year is lower than that of any previous year since the experiment sta- 
tion began sampling aud analyzing licensed fertilizers under the State law. Not- 
withstanding the fact that the market price of available phosphoric acids has 
decreased so as to warrant its valuation being lowered a half cent per pound, yet ferti- 
lizer manufacturers have decreased the amount of this ingredient in their goods by 
$1 .03 per ton. This is partially counterbalanced by the increased amount of nitrogen , 

The average nominal selling price * * * has decreased 27 cents, but * * * 

it is probable that the decrease in actual cost to the farmer is fully equal to the 
decrease in value, so that he is obtaining the plant food this year at about the same 
price as last year. 

Ana lyses of commercial fertilizers (New York State Sta. Bnl No. 
42 , n. ser., May, 1892, pp. 94-81 ). — Tabulated analyses of 108 brands of 
commercial fertilizers examined during the spring of 1891. 

Bow can the light soils of north Louisiana be profitably 
fanned? J, G. Lee (Louisiana Sta . Bui No. 16, 2d ser pp. 481- 
484),^This popular article contains suggestions for the management of 
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small farms and the crops to be raised, with formulas for fertilizers for 
fruits, eowpeas, corn, and cotton. The importance is urged of raising 
other crops than cotton and of raising and fattening naimals. Direc- 
tions are given for making compost with cotton seed meal. 


FIELD CROPS. 
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Corn crossing, G. \Y. McClcejr (Illinois St a. Bui. YV>. L } 1, May , 
1892 % pp. 82-101, plates /). — '"Notes and tabulated data on experiments 
begun iu 1S89. A number of the crossed ears are, illustrated in the 
plates accompanying the text. The plan of the experiments and some 
of the more general results are stated in the following paragraphs 
taken from the bulletin : 


During t.lie first year nix teen ears were produced by crossing varieties of dent corn. 
do crosses being made between varieties of different colors. Besides the purely dent 
coni crosses there were made the follow ing: 


Male parent 

Learning (v cl low dent ) . . . . 

Learning 

Learning 

Gold Coin (yellow sweet). . 

Gold Coin 

Gold Coin 

St owe 11 Evergreen (sweet) 

St o well Evergreen 

Ktowell Evei green 

Queen Golden (pop ‘orn).. 

A white dent 

Black Mexican (sweet ) 

Black Mexican 


T'» male parent 

Mammoth (sweet) 

Triumph “ 

Eight- Rowed (sweet ) . . 

Mammoth (sweet) 

Triumph il 

Eight Rowed (sweet ) . . . 

Mammoth (sweet) 

Triumph “ 

Eight-Rowed (sweet) .. . 

A white dent 

Queen Golden (pop coin) 

Queen Golden 

A white dent 


Kars 

produced. 

1 

A 

2 

a 

2 

2 

A 

1 

o 

A 

A 


During the season of 1SJK) one hundred and fifths -eight ears were produced by 
crosses between different varieties, or by crossing different stalks within the same 
variety, m b\ self-fertilizing, that is, by using the pollen of a stalk on silks of the 
same stalk. The crosses of varieties different from those of the previous year were: 


Ears 

"Male pstrnit. Female parent. produced. 

Gold Coin (sweet) Brazilian flour 2 

Queen Gojden (pop corn) Common Pearl (pop corn) 4 

Brazilian Hour Burr White dent 2 

White dent vaiieties Yellow dent varieties b 

Yellow dent variet ies White dent varieties A 


In uone of the crosses between different varieties of dent corn of the same color 
or between different varieties of sweet corn of the same color, has there been any 
change in the crossed eai that could with any certainty he attributed to the pollen. 
While ears produced by crossing different varieties have varied from each other 
and from the type of the variety, they have only varied in the same directions 
and apparently to no greater extent than ears of the same variety left to fonfy 
naturally. * * * 
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Ears produced by crossing white sweet coni with pollen of yellow dent corn have 
been nearly as dark as the male variety, with kernels very much like flint corn in 
appearance, neither dented nor wrinkled, and with the taste characteristic of dent 


corn. 

Where both sweet and dent kernels appear on the same car the dent kernels are 
always the heavier. Kernels were weighed from five ears, each of which had both 
dent and sweet kernels, with the following results: 

Weight in groins 
of 100 kernels. 


Ear No. 1.. 
Ear No. 2.. 
Ear No. 3.. 
Ear No. 4 . . 
Ear No. 5.. 


( Sweet kernels. 
' " ) Dent kernels . . 

{ Sweet kernels. 
” ) Dent kernels. . 
f Sweet kernels. 

* ’ \ Dent kernels. . 

\ Sweet kernels. 

* * j Dent kernels. 

$ Sweet kernels. 
** ) Dent kernels. . 


27.9 
34. 5 

23.4 

29. 5 
39. 2 

47.4 
22. f> 
27.0 

20.4 
34.8 


Color, where it is a character of the kernel and not of the seed coat, tends very 
strongly to pass from one \ ariet.v 1o another, * * * 

One of the principal things to he learned from making some of these, crosses of 
widely di lie rent varieties is the degree of certainty which can he felt in the work 
done. For this purpose the crosses in which yellow dent has heen the male and 
white sweet varieties the female, yellow sweet male* and white sweet female, and 
yellow pop corn male and white dent female have been the best. On nineteen ears 
produced by these various crosses there were found only two kernels which did not 
show distinctly the effects of the pollen, and these two kernels were pretty certainly 
not fertilized with the pollen intended. In the ease of sweet-corn stalks bearing 
two oars, whore only one was crossed and the other left to be naturally fertilized 
there was no indication of anything but sweet -corn pollen on the naturally fertilized 
ears. 

The results obtained from planting crossed seed have been of more importance 
than the immediate effect of crossing, not so much in themselves, perhaps, as in the 
conclusions which may be drawn from them. None of the purely dent corn crosses 
have been used for seed; if they had been some of the conclusions drawn from 
growing the others might have been modified. Parts of most of the ears produced 
by the oilier crosses were planted in small plats, 1 by 2 rods, but with, little space 
between them. During the first growing season the uniformity of the crossed plats 
was very noticeable. Of 142 plats planted with gweet eorn, pop coni, and the 
crosses, it is safe to say there was as much uniformity in the crossed plats as in 
any, and very much more than w as found in most of the plats planted with pure 
varieties. * * * 

The number of rows of kernels on the car seemed to be modified about equally by 
each parent. * * * The number of ears to the stalk tended to follow the same 

type as the stalk. * * * 

When the crossed plats were husked the ears from each plat wore as uniform as is 
common with varieties of corn. The com grown from the crosses of different varieties 
was plainly modified to about the same extent by each parent. The corn produced 
by using the pop corn and dent corn as parents seemed to show the effect of the male 
more than of the female parent, those in which the pop corn was the male parent 
being more flinty than those in which the dent eorn was the male parent. * * * 

The corn grown from the crossed seed was in uearly all cases clearly increased in 
size as a result of crossing. * * * 

Corn grown from flit*, crosses the second year has continued to be comparatively 
uniform in type where the parent varieties were similar; but where the parent vari- 
eties were widely different, as in the crosses between swoet and dent, the progeny 

5241— Xo. 2 3 
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Isaa tended stTongly to run back to the parent forms, while at the same time taking 
on other forma different from either. * * # 

Nearly all the corn grown the second v car from the crosses is smaller than that 
grown the lirBt year, though most of it is larger than the average size of the parent, 
varieties. The cause of this apparent decrease in size as compared with the previous 
year can only he guessed at. * * * 

From the work so far done there seems to he no way of tolling beforehand what 
varieties will when crossed produce com of an increased si/e and what varieties will 
not. {Some of the varieties whirl) may he supposed to he most nearly related, as the 
sweet corns, have shown hut little mciensowhen giown from crossed seed, while 2 
varieties of pop corn, which would seem as nearly related to curb other as the varie- 
ties of sweet corn, gave a \ cry derided increase in si/e when grown fiom crossed 
seed. The corn grown from the cross of Mack Mexican and white dent, two widely 
different varieties, showed a decrease of size, while corn grown fiom a muss of Hour 
corn and ( to] <len Coin, ’varieties apparently us w idely different as any crossed, gave 
ears showing the greatest proportionate gain in size. r v * 

There seems to he a strong tendency in the progeny of the crosses of the different 
classes of corn, dent, sweet, and pop, toward corn of the flint type. 

Indian com for forage and for field com, l 1 '. VV. Wolt. mid L. II. 

ADAMS ( Wisconsin Sin. Report J'or JS!>!, />/). X'JO- xl'Jii). 

/Synopsis . — Varieties of corn from seven Northern and Southern Mates were, grown at 
the station in 1X90, and the yield of »lr\ matter determined hi the forage cut 
September 19 and in the mature stalks and i ars harvested U< ioher 2L and 22. 
In the forage the largest yields of dry matter were from varieties fiom Maryland, 
Kansas, and Kentucky', in the mature com the quantity of diy matter in the 
ears was about equal to that in the stalks and leaves. 

Notes and tabulated data are given on the culture, height at different 
periods of growth, total yield, and yield of dry mat ter and of protein 
for varieties of corn from seven States, planted at the station May 28 
on elay loam soil. For accounts of previous experiments with eom for 
fodder see Annual Reports of the station for 1888, 1889, and 1890 (K. S. 
Bui, No. 2, part i, p. 200, and 15. S. II., vol, il, pp. 4d0 and 4/32), The 
yields are tabulated as follows; 

Table showing yield and composition of varieties of Indian corn (frown in tS r )0, 


Varieties. 


Crown for forage. 

Wisconsin yellow dent 

New York yellow Hint 

Maryland Silver Mammoth 

Kentucky white dint 

Kansas Sfc. ('harlot* 

Georgia Itod Cob 

Texas com 

Grown for p eld <vnt . 

‘Wisconaiii yellow dent 

Stalks . 

Kars 

Total 


Date of 
hat vest 
i»g. 


I Sept. 13 
Sept. 13 
1 Sept 13 
I Kept 12 

| s»pt l.i 

Sept. 33 
I Sept. 13 


Oet. 21 


\ leld 

Div 
matt* r. 

f’i otoin 
in <l?y 
matter. 

vuia 

ot dry 
mattei 

Yield 

of* 

protein. 

Katin 
yield p 

Gi een 
fodder. 

mti d 
ei u< m\ 

Dry 
mat ter. 

Lbs. 

Per ct. 

Per ct. 

Lbs. 

JjhS. 

Lbs. 

Lb*. 

2 it). 0 

32. 90 

9.41 

82. 08 

7. 72 

27,670 

«, 120 

298 0 

83 07 

9. 85 

98, 54 

9.71 

33,110 

10, 950 

474. 0 

24 08 

8.28 

116.9 

9 69 

4ft, 170 

12. 130 

44 5.5 

20.99 

7.92 

120. 3 

9.40 

46, 220 

10,470 

481.0 

24. 90 

7.01 

119.9 

8,40 

49,040 

12, 440 

427. 0 

21.41 

9.50 

91.41 

8.68 

41,520 

8, 886 

4C1.5 

20.50 

9, 75 

94.02 

9,23 

44,870 

0, 20ft 

! 38 0 

05. 21 

7 12 

24,78 

1.76 

| 1 


j 37 25 : 

76. 52 

10. 38 

28.49 

2.96 




j 75 25 

1 



53.27 

4,72 
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Table showing yield and composition of varieties of Indian corn, etc, — Continued. 


Varieties. 

Date of 
harvest* 
mg. 

Yield. 

Dry 

matter. 

Protein 
in dry 
matter. 

Yield 
of dry 
matter 

Yield 

of 

protein. 

Estimated 
yield per acre. 

Green 

fodder. 

Dry 

matter. 

Orovni for field coin- Cont’d. 











Lbs. 

Per ct 

Per ct 

Lbs . 

Lbs. 

Lbs. 

Lb*. 

Hew York \ellow Hint 

Oct 21 










81 0 

43. 12 

ft. 10 

3 1. 93 

3 18 





51.75 

fl« 39 

10. 94 

34. 34 

3. 78 












Total 


122 75 





00 27 

7.94 



Man land Sih or Mammoth 

Oct 22 








S1.dk a 


»5. 0 

50. 53 

8. 41 

47. 00 

4. 03 



Kara 


51. 25 

51 12 

10. 09 

28. 20 

2. 04 





1 40. 25 




74.10 

6 67 



Kent in k v w bile dent, 

( let 22 







- 

Stalks 


10M 0 

40 43 

7.47 

53. 38 

3 90 



Kill a ! 

i 

! j 

45 25 

50 89 

8 19 ; 

: 23.03 

1.89 



Total i 

1 

! 

152 25 


.... 1 78.41 

5. 88 



Kansas St Cliailes . .. 

(kt 22 I 





I i 

! 


Stalk a 


130 0 

40 44 i 

0. 10 

80. 37 

5 53 1 



Kai h 

j 

50 7.» 

51. 48 | 

10 00 

:so. 77 

| .1 08 i 

i 


Total 


1 811 75 



91. 14 

8.81 : 



(icoigia lied Cob 

| ( h t. 21 








- * 

Stalks 


| 173.0 

40.00 

10 01 

70 17 

7 02 



Kai* . 

j 

i 22 5 

40 21 

10 00 

0 04 

1 0.91 j 



Total 


107 5 

.. .. 


70. 21 

| 7 93 



Tf'vaHioin 

, Or I 22 





r 

i ' , 


Stalks .... . ... 


154.0 

44.77 

0 91 

88 05 

! 6 83 

i 


Kaia 

| 



32. 0 

20 78 

11 41 

0 54 

| 1 08 



Total 

! | 

180.0 

1 

78. 40 

> 7 91 

1 

i 


It will be noticed that the quantities of dry matter produced in this case are in- 
variably smaller tliun when corn was grown fot forage; the tig tires can not., however, 
he directly compared, as the shocks had to be loft standing in the held from Septem- 
ber 13 to October 22 in order to dry the ears, and doubtless some of the dry matter 
was lost through processes of fermentation in the meantime, as investigations con- 
ducted at this station have fully satisfied us. In ease of the varieties of corn which 
matured, the quantity Of dry matter in the ears is about equal to that in the stalks 
aud leaves. The mote immature the variety was, on the other hand, the greater 
proportion of dry matter was found in the stalks; where only few and imperfect 
ears were found, as with the Texas and Georgia varieties, about 12 per cent of tho 
total dry matter in the corn was found in the ears. 

Corn experiments, «1. G. Lee (Louisiana tit a. Bui, No, 16, 2d ser, 7 
pp. 454-162 ), — These include fertilizer experiments and tests of varie- 
ties. 

Fertilizers on corn, — Special nitrogen, phosphoric acid, and potash 
experiments were made, similar to those with cotton described below* 
The nitrogen experiments were interfered with by a prolonged drouth, 
but there was evidence of benefit from the nitrogenous manures. As to 
the most advantageous form and amount of nitrogen to be applied, the 
experiments were inconclusive. The conclusions from the phosphoric 
acid experiments, “if any positive ones can be drawn from these exper- 
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indents, are similar to those given under cotton.” The inference from 
the special potash experiments is u that potash is not needed in this 
soil in any form or quantity to grow corn.” In an experiment on time 
of applying manures, made on 12 plats, nitrate of soda, ammonium 
sulphate, and cotton-seed meal were applied with mixed minerals in 
single applications at the time of planting ami in fractional applications. 
The yields of shelled corn were small in every case, ranging from 12 
to 20 bushels per acre. With ammonium sulphate and nitrate of 
soda there was an increase in yield from fractional application, but 
where cotton seed meal was used the yield was largest from the single 
application, “itesults of previous years declared x>ositivoly for dif- 
ferent applications. The very dry year perhaps prevented the full 
availability of the second and third applications. We should still con- 
clude it best, however, to divide nitrogen fertilizers intended for coin, 
and apply at different times during growth.” 

Corn, test of varieties . — Tabulated results for 2S varieties. 

Cotton experiments, J. 0. Lee (Louisiana 8(a. Bui. No. Mi, 2d s er., 
pp. 438-4?) J). — u Experiments with cotton were of three kinds: (1) 
Mammal tests, embracing nitrogenous, phosphatie, and potassie fer- 
tilizers, proper depths, and time and number of applications of each; 
(2) varieties best adapted to this soil; (3) distances to be given to se- 
cure the largest profit.” 

Fertilizers on cotton . — An experiment was made on 35 plats to com- 
pare the effects of nitrate of soda, ammonium suljdiate, dried blood, fish 
scrap, cotton-seed meal, and crushed cotton seed, used alone and in 
combination with mixed minerals, to determine whether the soil re- 
quired nitrogen for cotton and if so what nitrogenous fertilizer was 
best adapted. The variety of cotton was TYterkin and all plats were 
planted at the same time. The yields of cotton at four different pick- 
ings are tabulated. The land was found to be very uneven, but the 
indications were that tin*- soil needed nitrogen. 

Tho average per cent of increase due to nitrate of soda is 08, the average of sulphate 
ammonia is 32, the average of dried Mood is 30, the average of fish scrap is 35. that 
of cotton-seed meal is 45, that of crushed cotton seed is 50, and that of rotten seed 
Is 31 percent-. Nitrate soda is ahead, followed closely by crushed cotton seed, cotton- 
seed meal, and blood. But the average of the two mineral forms of nitrogen, nitrate 
soda, and sulphate of ammonia is 50 per cent; ot the two animal forms it is 35; and 
of the three vegetable forms it is 44 per cent. * * * 

Concurrent results for three years strongly indicate that on these soils one ration, 
or 24 pounds of nitrogen per aero, is more profitable than larger quantities. There 
may be seasons when this quantity can not bo assimilated. 

The special phosphoric acid experiments were on 25 plats. Her© 
different amounts of dissolved boneblack, superphosphate, bom*, meal, 
South Carolina floats, and Thomas slag were- used alone and in com- 
bination with a basal mixture of cotton seed meal and kainit. The 
tabulated results indicate that the phosphates benefited the crop, 
although the land was very uneven. The greatest benefit was derived 
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from the more soluble phosphates, dissolved boneblaek, and superphos- 
phate. The single ration furnishing 100 pounds of superphosphate 
seemed to be sufficient. “In every instance except one there is a 
loss with the double ration, it is certain then that phosphoric acid 
is needed in this soil to grow cotton profitably, and that excessive 
quantities entail losses.” 

Jn the special potash experiments, which were on 21 plats, potash 
was applied as cotton-hull ashes, cotton seed meal, kainit, and muri- 
ate and sulphate of potash. Tlietabnlated results show the yields of cot- 
ton on tin 4 , unmanured plats to have been more uniform than in the other 
experiments. The average yield with potash was only (> pounds in 
excess of the yield of tin 4 uninaiiured plats. u There is little difference 
in the yield of the different forms used. The results declare the soil not 
in want- of potash in any form, combined or uncombined, for cotton.” 

Two experiments, each on 4 plats, made to compare the yields of cot- 
ton with fertilizers (superphosphate, muriate of potash, and cotton seed 
meal) as a top dressing, and at depths of from 2 to 8 inches, gave 
results in favor of the top dressing or shallow application. 

The tabulated results are gi\ en of an experiment on 12 plats, in which 
nitrate of soda, ammonium sulphate, and cotton seed meal, used in con- 
nection with mixed minerals, Mere applied all at the time of planting 
and in tractions during the growing season. In general the results 
were in favor of the applicat ion at time of planting. 

Cotton, (list a nor of planting . — In an experiment on the distance of 
planting in which single stalks were grown in drills from 8 to 20 inches 
apart in the drill and two stalks from 8 to 24 inches apart, u the results 
are not conclusive, but suggest rather more distance for cotton than is 
ordinarily given.” 

Cotton , varietifu s\ — The results are reported of tests of 45 varieties of 
cotton, including the yield at four separate pickings and the per cent 
of seed and lint in the total yield of cotton. The station is prepared 
to furnish small quantities of seed of any of the varieties tested. 

Scarlet clover, A. T. Neale (Delaware St a. Hid. No. Id, March, 
1W)X, pp. 15 ). — The author describes this valuable forage plant ( Tri- 
folium incarnation )j compares it; with ordinary red clover; makes sug- 
gestions as to when, where-, and how to sow it, and as to the utilization 
of the crop; and quotes opinions of it entertained by practical men who 
have tried it, 

III comparison with ordinary red clover its most marked peculiarities are it-s abil- 
ity to ilourish on relatively poor soils and its development, during the fall, winter, 
and spring, when most of our foul weeds are in seed. * * * f It may he used] to 

plow down for green manure, for silage, fi»T soiling, for haymaking, for seed pro- 
duction, for eradication of weeds, for reduction of expenses in cultivating orchards, 
for winter and spring pasture, as a protection for falling fruit in orchards, for bind* 
ing thrift soils ail) l preventing washing on hillsides, and as bee food. * * * In 

February sixty circular letters were mailed to prominent farmers, asking a number 
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of qnpftiiotia about thin clover, Nearly fifty replies were received. The tabulation 
chows that 2,343 acres of scarlet clo\ cr are now in Delaware on tbe farms of forty-four 
men, or more than 53 acres on the average io each man who replied. * * * In wo 

instance has an unfavorable criticism been received. 

Forage plants, J. G. Lee (Louisiana ttta. Bui. No. 16, 2d ser ,, p. 
462)* — An enumeration of the forage plants grown at the station during 
tlie year. No results are given. u Tlie soja bean for the first time gave 
good results.” 

Field experiments with oats, peas, rape, and timothy, W. M. 

Hays (Minnesota 8ta. Bui. No. 20, May , is*)2, pp. 33-16). — Notes and 
tabulated data are given on experiments in 1890 and 1801 with peas and 
oats sown separately and in mixture. Either crop sown separately was 
more profitable than the mixture. The results of a test of 17 varieties 
of peas in 1801 are reported. The Marrowfat varieties gave the largest- 
average yield. Different methods of seeding field peas were tried with 
a white variety. The largest yields were from drilling 8 inches apart 
and seeding at the rate of 8 bushels per acre, and from drilling 24 
inches apart and cultivating, seed being sown at the rate of 1.1 bushels 
per acre. 

Rape was successfully grown at the station. Shropshire sheep pas- 
tured on rape for thirty-two days in the fall made a gain in live weight 
of 34 pounds, while the same number of sheep fed on timothy hay dur- 
ing the same period gained only 10 pounds. 

With a view to the improvement of timothy grass, seeds of selected 
plants were gathered in 1889 and sown in good soil the following sea- 
son. Each plant was given more than a square foot of ground. 

It had been observed that the anthers of timothy at the time it is in the “ blue 
bloom” vary in color from light straw color to dark bine. Plants representing the 
two extremes were marked when in bloom and when ripe the seeds were wived, the 
intention being to lix the colors as the distinguishing marks of 2 varieties. 

The rich soil and ample room caused the plants to make unusually strong grow tli, 
and a number of them retained the colors sought to he perpetuated. Put this rich 
feeding forced the plants into a much stronger growth than occurs when crowded 
together in pasture or meadow. When headed out the second year, the plants then 
being fifteen mouths old, each one had spread by s tooling to 10 inches or less in 
diameter, some much more than others. Some had longer heads, were taller, had 
longer radicle leaves, and were apparently much stronger and more desirable plants 
than others. Eight of the 324 plants developed some of the spikelcts into marked 
branches. As nearly all the spikes, 20 to 50, on each plant showing this variation 
had the branches, it is safe to assume that this feature can be made a fixed character 
by selection in a few to several years. 

Experiments with Irish potatoes, J. G. Lee ( Louisiana Sta. 
Bui. No. 16, M ser , pp. < 170-17 9). — This includes, besides notes on 36 
varieties of potatoes tested at the station, experiments with different- 
sized seed and with fertilizers, and a statement of financial results from 
growing potatoes. 

Size of seed.— Seven varieties of large and medium-sized potatoes 
were used for seed, being planted whole and cut to two or more eyes 
and to one eye. The results for each variety from each kind of seed 
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are tabulated. “The productive results obtained concur with those of 
previous years • the larger the seed planted the greater the yield. The 
economical results are, however, different, and calculating for this 
point, suggest that, planting on a large Neale, it is better to cut not to 
more, than lour eyes nor less than two.’ 7 

Fertilizers on potatoes. — The fertilizer experiments were on 21 plats 
manured with various combinations of nitrate of soda, ammonium sul- 
phate, cotton seed, or cot ton-seed meal, with superphosphate, with 
kainit, and with mixed minerals. The results are fully tabulated. 

Potanli i» a little hotter than do manure and pit euphoric acid hotter than potash, but 
neither of marked benotit used alone, even with potatoes on this soil. Croon cotton 
seed and acid phosphate gave best results. Any form of nitrogen gives good results 
combined with acul phosphate and kainit or alone. Rest results come from a com- 
bination of cotton seed crushed and green and cottonseed meal. Previous years bear 
out the statement. The largest yield, three jeavs ago, came from acid phosphate 
and crushed cotton seed. Tv\o years ago best results w ere from acid phosphate and 
cotton-seed meal, and the past year the largest \ icld belongs to acid phosphate and 
green cotton seed. 

Financial results . — The receipts in Chicago for the potatoes raised at 
the station on 1 acre of land manured with 400 pounds of cotton-seed 
meal, 200 pounds of aeid phosphate, and 100 pounds of kainit, were 
$50.00, deducting charges for freight, cartage, and commissions. 

Experiments with potatoes, E. S. dorr (Wisconsin St a. Report 
for ls ( JL pp. 

/Sf/nopstx . — A report on experiments with (1) varieties. (2) planting in hills r«. 
drills, and (S) euttitig olF the seed ond.s. The results indicated no great differ- 
ence of yield from the two methods of planting, (hitting off’ the seed ends 
reduced t lie y ield. 

Potatoes, test of varieties . — Fifty-nine varieties were tested at the sta- 
tion in 1800. Tabulated data are given for the 10 most productive 
varieties. These were Burpee Superior, Maine (Champion, Pride of the 
West, Bill Nye, Bolcy Northern Spy, Delaware, Harris No. 1, Duplex, 
Dandy, and Seneca Bed Jacket* 

Potatoes, planting in hills vs. th ills. — Experiments in 1800 in plant- 
ing Bose Seedling potatoes in hills and drills agreed with those of the 
previous year in showing no great difference in yield from the two 
methods. “The 54 drilled rows yielded 1,050 pounds of merchantable 
and 545 pounds of small potatoes, against 1,022 pounds of merchant- 
able and 225 pounds of small potatoes from the 54 rows of hills.’ 7 

Potatoes, cutting off the seed ends . — Notes and tabulated data on an 
experiment in which potatoes were planted whole, cut lengthwise, and 
(‘lit to two eyes, with and without removing the seed ends. When whole 
tubers were used there was a loss of 22.4 per cent in the yield from 
removing the seed ends; when the seed was cut to two eyes there was 
a loss of 2.0 per cent; and when the seed was cut lengthwise there was 
a very slight loss. These results agree in general with those of the 
previous year. 
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Sorghum for sirup, D. N. H arper { Mi nnosolu Hta. Huh No. 21 y J une, 
1892, pp. 98-112). 

Synopsis . — Tabulated analyses of different, varieties of sorghum, and of canes out 
before and after frost, stripped canes, ripe stalks and suckers, and mill juices. 
The results favored Early Amber as a sugar-producing variety. Frost did not 
materially injure the canes. Allowing canes to stand after stripping is injuri- 
ous, especially if frosts occur. The growth of suckers should ho pre vented. 

Sorghum is largely grown in Minnesota and made into sirup for local 
consumption, but the supply does not meet the demand and much sirup 
is imported. The investigations reported relate especially to deter- 
minations of the quality of the sorghum grown in the State. Analyses 
of a number of samples of Early Amber, Kenney Early Amber, and Fol- 
ger Early, grown at Bed Wing, Minnesota, are tabulated and the results 
compared with those obtained from the same varieties in Kansas. 

Aierage maximum and minimum results of analysis of sorghum. 


Early Amber : 

Average of samples taken September 5-Oetobe? 2. 

Average of sample# taken Sept ombei 22-2(5 

Maximum 

Minimum 

Kenney Early Amber: 

Average ‘ 

Maximum 

Minimum 

Eolger Early : 

Average 

Maximum 

Minimum 


Solids. 

Sucrose. 

1 Reducing 

I sugar. 

Purity . 

i Ver cent. 

1 

Per cent. 

i 

i Per cent 

Per cent 

! 17 01 

11 76 

2 42 

66. 69 

17.02 

1 1 1 4!) 

! 2. 60 

70 10 

i 20. 70 

1 J5 33 

1 3 13 

79. 08 

13.58 

8.34 

1 70 

54. 20 

17 90 

12. 87 

3.94 

71.84 

19.16 

14. 09 

2.73 

77.23 

15 06 

1 9. 22 

1 33 

03 59 

! 15.95 

11 52 

2. C9 

65. 28 

19 38 

33 25 

3 10 

77. 94 

i 14.24 

1 

7 04 

2. 37 

53. 05 


From seed which had never been specially selected we produced Early Amber of 
nearly as high average quality as that produced in Kansas from selected seed, and 
the best of our cane was better than the best of theirs. In Kansas the production 
of sorghum is for the manufacture of sugar, but with us it must he confined to the 
manufacture of sirup, with the production of sugar incidental. • ** * # In addition 

to the causes which have operated unfavorably elsewhere, our short season for work- 
ing up the cane has been considered fatal to sugar manufacture here, but our results 
seem to indicate that this feature may not. he a fault. Hard frosts occurred September 
27, 28, and 29, before any cane had been eut. On the 29tli the Early Amber was 
stripped and harvested and made into an excellent sirup. To study the effects of 
frost upon staucling cane some rows were not cut down at all, and analyses were 
made of sample canes from day to day. The averages of the daily analyses are 
arranged in the following table: 


Analyses of Karl y Amber sorghum before and afier frost. 


Date. 


Before frost; 
September 22 
September 24 
September 26 
After frost: 
September 27 
September 29 

October 1 

October 2 

October 4 . . . . 
October 10 ... 


Solids. 

Sucrose. 

Glucose. 

Purity. 

Per cent. 

Per emt. 

Per cent. 

Per cent. 

17. 51 

12.98 

2.83 

74.00 

38.37 

3 3. 14 

2. 16 

78. 19 

38. 80 

i 

13. 49 

2.21 

71.18 

17.51 1 

11.70 

2.77 

68. 83 

15.66 

10.42 

2.61 

66.96 

17. 42 

12.27 

2.14 

72.08 

36.23 

11.46 

2.04 

70.66 

34.30 

3.99 



12.04 

2.34 ; 
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Naturally a general eWreasa in the dt'iisHy of the juice occurred after frost, but 
that there was so little inversion of the cane sugar seemed quite remarkable. This 
may be explained from the fact that the temperature did not at any time after frost 
rise sufficiently high to permit of much fermentation. * * * Our results would 

show that the proper practice is to allow the cane to grow until it matures and not 
cut it while yet unripe in apprehension of frost. If, however, frost should occur, let 
it he cut, tied in small bundles, and piled in the shade in such a, way that air can 
have free circulation throughout the piles. It should then be made up into sirup 
as quickly as possible. 

[Analyses of Early Amber canes stripped September 21 are given as follows:] 

A n a lyses of Hi ripped canes before and after frost. 


Pale. 


before frost 

September 24 

September 20 

A ft or frost ■ 

September 27 

October 1 

( Hitober 2 

October 4 

October 10 



Solids. 

Sucrose. 

1 

Glucose 

| Purity. 


Per rent . 

Per cent 

Per cent. 

Per rent 


15. 94 

10. 03 

3. 67 

62 46 


19 eo 

14.80 

2 58 

75.67 


18.40 

12 42 

2.38 

67. 60 


14.60 

9.38 

2. 40 

64 06 


15 82 
13. 54 

10. 10 

2. 33 
2. 88 

65 91 


13 87 

2 

3. 23 



More glucose, less sucrose, and lower pm ity ies tilled in the stripped canes, and frost 
caused more damage to them tliuu to caues in their natural condition. Hut the 
c fleets of sti ipping cane were quite mat ked in the working of it m the factoiy. ('ane 
which had been stripped was much more difficult to work up than the other, and 
this showed itself particularly in the evaporation of the juice to sirup. So that, for 
all reasons it proved to be a wrong practice to let stripped cam* stand. 

[Analyses of npo stalks and suckers, which indicated that the growth of suckers 
should he prevented, are given as follows:] 

Analyses of s tally s and suckers of sorghum canes . 


Main stalk 

Suckers of same . 

Main shdk 

Suckers of same. . 

Main stalk 

Suckers of same 
Stalk, no suckers 
Stalk, no suckers 


Solids, 

Sucrose. 

Glucose 

Purity. 

Per cent. 

Per cent. 

Pe r cent. 

Per cent . 

14.48 

8 50 

3 03 

58 70 

13. 78 

7. 10 

3.94 

51.52 

16 42 

11.60 

2. 57 

70. 64 

18. 02 

12. 62 


70 03 

15. 60 

10 42 

2.61 

60 79 

14. 00 

7. 71 

2. 96 

56 07 

20. 22 

14.01 

2. 75 

•>2 25 

20. 32 

15. 33 

1.88 

75 44 


Analyses of mill juices from cam* raised by forty-four different farmers 
are tabulated, showing wide variations in the sucrose and glucose con- 
tent, largely due to differences in the ripeness of the cane when cut 
and in the care with which it was piled in the field. 

Analyses of the juice which had been exposed to the air in tanks 
thirty-six hours showed an average increase of glucose of only 0.095 
per cent. The smallness of the inversion resulting from the long ex- 
posure of the juice would greatly facilitate the manufacture of sorghum 
sugar in the cool climate of Minnesota if this industry should ever 
become practicable there. 
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Sugar beets in Iowa, 1891, (*. E. Patrick, E. N. Eaton, ami 
1). B. IJlSBEE (Iowa Ma. Hid. No. 77, May, JX9X, pp. J'M-fW, Jiys. 4). 

Syaopnix . — A routiniidhon o i tiio woik on fmgai beets leeouleil in Bulletin No. 15 
oj tlie station (K. H. R., vol. in, p 782). Klein Wan/leben ami \ llmoxin varie- 
tien weie liied on tlifleamt kmtls ol soil in cliflcient paitM of the Mate with 
lesnlt* slightly iavoiing the hittei xaucty. Theie aie also notes on ( xpen- 
mouts with ililleiont methods of Miltiiio, bind icpoiN fiom individual giow- 
ers, statements iog.ii dmg implements foi beet cultuie tiom Bulletin No 21 ot 
the Nebiaska Station (E. S It., \ol m, p. 800), ahstiacts ol lepmts ol United 
States consuls and eommei ei il agents m Kuiope on beet cultuie, and hints to 
Amei kmii iaimeis bv Plot Vcitliof Austi i.i-lTungai,\ 

The results are tabulated of aiial.vses o! Klein Wanzlebon ami Vil 
moi in beets grow n at Muscatine, lies Moines, Fort Dodge, and other 
localities in the State. These anal\ ses are arranged according to variety 
of beet and kind ol soil. The quality of the Vilmorin beets u\eiageda 
lit tl<* higher than that of most of the Klein Wanzloben beets. The 
samples of both varieties from Muscatine averaged higher in quality 
than those from an> other part of the State. Of the Muscatine beets 
those grown on sandy soil with sand\ subsoil were the best. Jn a 
comparison based on 15 samples from other parts of the State those 
grown on “ela^, clay loam, or timber ela t \ ” soils showed the highest 
average quality. The average i esults of tests on all the different kinds 
of soil -were as follows: 


Jnahftie* t of ungat beetn qtoun on dijfaait soih. 



KU 

in Wuiuli 

hi 11 


Vilmoiin 


111 giou ol grow 1 li 

No ol 

SUUiplt H 

1 

Sugar 

Piniti 

Ot |1IH I 

No ol 

M 

i 

Sugai 

Punty 

ot )Uii o 

: 

| 

1 

1 

Vet cent | 

1 

Tt r cent 


i 

1 Pn i evt 1 

Vi t c*nt 

Muri atme 

! 18 | 

14 V, 

77 00 

75 

14 70 

71) 18 

3)«m Moi nos 

r >0 I 

1 1 22 

70 84 , 

i 

11 80 

71 01 

Foil 1 lodge 

H 

10 80 

,2 r.i 

4 

11 % | 

74 0| 

Miaiolluijtsous I 

10 I 

11 00 | 

1 71 50 1 

4‘2 

a 8t> 

7,1 M 

Mo.ni . i 

112 1 

11 Hf» 

72 27 i 

142 

, 1 1 ,14 

7f> 17 

]Momh, omit tint, Must atini j 

Ui 1 
1 

11 11 

""I 

<>7 

1 a 82 j 

i I 

72 42 


Analyses of sugar beets, D. N. Harper (Minnesota tita. But . No. 
21, June, JS02, pp. (i0~9i ). — Tabulated analyses ol a considerable num- 
ber of samples of sugar beets grown in 1891 at the station andm differ- 
ent localities of Minnesota. Those grown at the station showed a 
high sugar content (averaging 17 per cent in maniples taken October 
1). The results from sample* grown by farmers varied greatly, but in 
general the indications were that with proper care in the culture of 
the crop beets with a satisfactory sugar content can be raised in Min- 
nesota. 

Experiments in the culture of sugar beets, W. M. IIays (Minne- 
sota tit a. But . No. 21, June , JH'rj, pp. 04-97 ). — The cost of raising sugar 
beets on weedy land at the station in 1891 was $8.25 per ton, on clean 
land $2.09. The results of planting different amounts of seed indi- 
cated that about 20 pounds per acre is required* A test of varieties 
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is reported. Kmmer Imperial gave the largest yield. Plowing to a 
depth of about 9 inches gave the best results. 

Sugar beet culture in Wisconsin, F. W. Woll ( Wisconsin Sta. 
Report for t80J,pp. 176-192), — A reprint of an article in Bulletin !No. 
26 of the station (E. S. U., vol. 11, p. 671). 

Sugar cane, •!. G. Lee ( Louisiana St a, Bui. No. 1G, 2d ser pp. 
47!) —181 ). — The results are tabulated of the yield of cane at the sta- 
tion and the analysis of the juice. u The stand of* cane on the station 
was poor, arid this, together with two prolonged drouths with which 
it had to contend, resulted in a rather low yield.” 

Sundry crops, J.(5. Lee (Louisiana Sta. Bui. No. 1G , 2d ser., pp. i G2- 
47o ). — Brief notes are given on the Spanish peanut, 11 varieties of cow- 
peas, 5 of sweet potatoes, 16 of melons, 10 of cantaloupes, 21 of straw- 
berries, r> of wheat, 1 each of rye, oats, and rice, and the yields of hay 
from 16 different grasses. In an experiment with oats and with barley, 
in which a mixture of cotton-seed meal and superphosphate was ap- 
plied either at the time of planting or as a top-dressing in February, 
the results were in favor of the application at the time of planting. 

Growing wheat and oats separately and in mixtures, W. 
Balenti n e ( Maine Sta. Report for 1891. pp. 141,145). — The results ob- 
tained on 6 plats, 4.'U> by 240 feet, seeded to oats (12 pounds per plat), 
wheat (24 pounds), or a mixture containing oats (8 pounds) and wheat 
(8 pounds), were decidedly in favor of oats separately as compared 
with oats and wheat, mixed, and oats and wheat mixed as compared 

it h wheat alone.” 

Rotation of crops, J. (1. Lee (Louisiana Sta. Bui. No. W , 2d ser., 
pp. 426 - 428 ). — ‘‘Several years ago the following rotation was decided 
upon as the best combination attainable in this section: This rota- 
tion is corn, oats followed by eowpeas, and cotton. This rotation is 
faulty in principle but correct in practice, ami was adopted last season 
after two years* trial. The corn should precede the cotton, but experi- 
ence has demonstrated that Bust -Proof oats, the only variety success- 
fully growu here, must be planted in October if maximum results are 
desired. Cotton can not be removed in time for this crop, while corn 
can.” 

This rotation was begun in 1889 on plats with and without fertilizers. 
The yields iu 1889, 1890, and 1891 are tabulated. The experiments are 
to be continued. 

Losses in ensiliug and field-curing Indian corn, F. W. Woll 
(Wisconsin Sta. Report for 1891, pp. 227-221). 

Synopsis. — In the fall and winter of 1890 a comparison was made of the losses of 
dry matter and protein in samples lrom 65 tons of Indian corn put into a single 
silo at the station and from field-cured fodder Left out of doors during most of 
the winter. In the silage the loss of dry matter w as 10.3 per cent and of pro- 
loin 12.5 per cent. In the field-cured fodder the loss of dry matter was 28.3 per 
cent and of protein 34.8 per cent. The average losses in ensiling and in field- 
curing Indian com, as determined duriug the last four years' experiments at this 
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station, amount to 15.6 per cent and 16.8 per cent for dry matter and protein, 
respectively, for the silage, and 23.8 per cent and 24.3 per cent for dry matter 
and fer protein, respectively, for the field-eared fodder. 

Tbe experiments here reported were in continuation of those recorded 
in the Annual Reports of thestatioii for 1888, 1889, and 1800 (E. S. Bui. 
No. 2, part i, p« 200, and E. S, R., vol. li, pp. 430 and 449). Septem- 
ber 2-0, 1800, a station silo with a capacity of 80 tons was tilled with 
alternate layers of Burrill and Whitman Ensilage and Pride of the 
North corn cut into pieces three fourths of an inch in length. 

In all 129,034 pounds were cut for the silo. On the top of the green fodder corn 
3,800 pounds of green millet were put for a covering. The silo was opened Decem- 
ber 12 ami we began feeding from it at once. About 6 inches from the top layer 
hnd spoiled, otherwise the Milage was good close up to the walls of the silo. The 
greater portion of the silage was fed out in the feeding experiment reported else- 
where [E. H. li., vol. J v, p.178], and samples from the same w r ere taken once every week, 
so that in all seventeen samples w ere obtained from the silo } separate analyses were 
made of the same for dry matter and protein content. 

The shocked fodder corn was left in the field until a little before it w r as needed for 
feeding in the experiment (December 15-April 13). Most of the fodder was there- 
fore left out during the greater part of the w inter. The fall was very w et and damp, 
hut the winter was rather dry and with much clear, sunshiny weather, so that it 
may ho said in general that the season w r us favorable to this system of preserving 
Indian corn. The dry fodder w as fed in the same experiment as was the silage, and 
sampled every week. The following table gives in a condensed form the total quan- 
tities of silage and of field-cured fodder corn obtained from the land, and the quan- 
tities of dry matter and protein in both cases : 


Loss of dry matter and protein in ensiling. 



Tut into 
the silo. 

Taken out. 

Difference. 

Loss. 

Wfiighl, of fndder 

Pounds. 

] 20, 014 0 
82, 432.0 

Pounds. 

1 105, 824. 0 
29, 000. 0 
2, 557. 0 

Pounds. 

Per cent. 

Weight of dry matter 

3, 342. 0 

10 3 

Weight of crude protein 

2, 580. 5 

323. 5 

12. 5 


Loss of dry matter and protein in field-curing , 



In fresh 
shocks. 

In cured 
shocks. 

Difference, j 

Loss. 


Pounds, j 

Pounds. 

Pounds. 

Per cent . 

Weight of fodder 

129, 014. 0 

31,738.0 1 



Weight of dry matter 

82, 432. 0 

23,270.0 1 

9,102.0 j 

! 28. 3 

Weight of protein 

2, 580. 5 

1,082.0 

898 5 ! 

| 34.8 


The table shows that the losses of dry matter and protein as found by us during the 
past year were considerably larger in the field-curing than in the ensiling. The 
work in this line at this station is summarized in our Seventh Annual Report on 
pages 226 and 235 [E. S. R., vol. li, p. 453]. We found that on the average 20 per 
cent of dry matter was lost in case of both systems. The reason why the losses in 
ensiling came so much lower in last year’s experiment is doubtless that, a larger 
quantity of green fodder was ensiled than ever before, viz, 65 tons. It is believed 
that in last year’s work we have come nearer to the actual losses that take place in 
most of the silos of this country. * * * 

A few r shocks of Indian corn were put up during last fall from the corn grown for 
the sake of comparison of different varieties. The shocks Were left out for exactly 
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three months (from September 13 to December 13). The data, as regards the loss of 
nutrients, are given below : 

Table showing losses of dry matter and protein in field-curing fodder corn. 



Weight of 
shocks. 

Dry matter in shocks. 

Protein in shot ks. 

: 

Sept. 

13. 

Dec. 

13. 


Doc. 

13. 

Loss. 

Loss. 

Sept. 

13. 

Doe. 

13. 

Loss 

Loss 


Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Per 

cent. 

X5<r. 

Lbs. 

Lbs. 

Per 

cent 

Wisconsin yellow dertt . . . 

87.0 

34.0 

30. 16 

27.41 

2.75 

9.1 I 

2. 73 

2 07 

0. 66 

24.2 

!New York yellow flint 

101.0 

38.0 

36. 59 

29. 46 

7.13 ! 

19. 5 

3 41 

2 41 

1.00 

29. 3 

Maryland silver mammoth 

233. 5 

01.0 

57. 37 

42 77 

14. 60 

25.5 

4. 75 

2. 85 

1.90 

40. 0 

Kentucky white dent 

212.5 

67.0 

57. 36 

: 48.38 

8.98 

15.7 

4.49 

2. 44 

2. 05 

45.7 

Kansas St. Charles 

220. 0 

72.0 

56. 27 

50. 70 

5. 57 

9. 0 

| 3. 95 

3.04 

0.91 

23. 0 

Georgia Red Cob 

214,0 

69. 0 

45.81 

40.24 

5.57 

12.2 

■ 4 35 

2. 98 

1.37 

31.5 

Total 


1 

283 56 j 

238. 96 

44 60 

15.7 

1 ! 

j 23.68 

35 97 

7.89 j 

j 33 3 


The average losses found for all the shocks are in this case 15.7 per cent of dry 
matter and 33.3 per cent of protein; these losses are somewhat lower than found 
in the experiment just icpovted, as would naturally he supposed, as the shocks in 
this ease were left out for a shorter time. They were out in the fall, however, when 
we had hard rain storms and much damp weather, which would make the losses 
greater during this period. 

If we summarize last season's w ork with that of the preceding three years, in the 
same way as was done in last gear's report, we have tlie following table: 


Average losses in ensiling and field-curing Indian corn; results of four gears' work. 



I 

1 In original 
fodder, j 

1 i 

| Ah fed out 
and 

sampled. 

| i 

, Difference 

| 

T.ohh 

A Ensdinq. 

1 

Pounds 

Pounds. 

! Founds. 

Per cent 

Total quantity of— 



1 


Drv matter 

68,03 1 3 i 

57,410 7 

1 10, (.23 6 

75 (3 

Protein 

5,490.8 i 

4, 569 5 

921 3 

JO 8 

B.— Field-cut ing. 





Total quantity of — 





Dry matter 

72. 163 0 

54, 937 0 

17, 226 6 

23.8 

Protein 

5, 706. 4 

4,317 5 

1,388.9 

21.3 


The average losses of dry matter in ensiling Indian corn, according to these 
results, are 15.6 per cent, and in iield-curing the same fodder 23.8 per rent. For rea- 
sons already given, we feel inclined to believe that the former result may still he 
too high, owing to the small quantity of fodder ensiled in pre\ ious years’ experi- 
ments. Our work in this line would therefore lead us to the conclusion that tlio 
losses sustained in the field-curing and field-storing of Indian corn greatly exceed 
those in onsiling. 

Construction and filling of silos, F. H. Kino ( Wisconsin St(t. Re- 
port for 1891, pp. 232-280, Jigs. 7). 

Synopsis . — A reprint of Bulletin No. 28 of the station (F. 8. R., vol. in, p. 248), with 
additional data on the following topics: (1) Importance of lateral pressure and 
of rigid silo walls, (2) weight of silage per cubic foot two days after filling, (3) 
dimensions of silos required to give the proper horizontal feeding areas, (4) lat- 
eral pressure of silage, (5) size and distance apart of studding in rectangular silos, 
(6) action of silage juices on different varieties of hydrau lie cement, (7) construc- 
tion of a round silo, (8) rack for silage corn, (9) amount of labor required to put 
com into the silo. 
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Importance of lateral pressure and of rigid silo walls (]>p. 240, 241). — 
Strong lateral pressure' is of extreme importance in preventing: the 
deeay of silage along the side walls. Unless the silage* presses firmly 
on the walls — 

The high temperature of the silage maintains convection air cm*rents between it 
and the walls, ■which rapidly promote decay and this widens tlie air passages ho that 
rotting is pushed foi ward at an increasing rale. * * * 

[Again, since the ordinary silo is not absolutely uii-tight], the pressure and suc- 
tion effects of the winds on the walls outside and the slow but constant diffusion of 
a ir combined with convection cunmits just referred to, make the exchange of air 
between the inside and outside of the silo much more rapid where the silage is not 
pressed hard against tlmse innumerable small openings. * * * 

[It follows that the silo ■walls should he so xigid as not to he spuing outward to 
any considerable extent.] Whom the walls do yield under silage pi ensure the 
greatest bending occurs at a point below the center, and thus leaves the silage in the 
upper half of the silo to settle into a pit which widens downward, and this lends to 
leave that portion of the silage after settling piessing against the walls veiy lightly 
or not at all. 

The strong Intel. il pressure necessary to good silage can not safely he stunned by 
making the silo wider at the top and lea \ mg it slial low, for then the lack of sufficient 
downward pressure endangers the whole silage, while the Haring sides, by increas- 
ing the dragging ot the silage, make the dowuw.ud pressure loss than it would ho 
were the w r alls vertical. 

Weight of silage per cubic foot ftco (tags after filling (pp. 241-244). 

The station silos, which are 14 feet deep, were filled this \ ear with Piide of the 
North eom, a little overripe, to a depth of 115 feet. The silage was cut in half-imh 
sections and continuously tread during the filling, which lasted about one wreck, and 
had a mean weight at the close of 21.75 pounds per cubic foot. In 1890, when tilled 
to a depth of 12 feet with the same variety of com, but greener, the mean weight was 
27.9 pounds. Prof. F. E. Emery in Pullet m No. HO of the North Carolina Expci i- 
ment Station, mentions having filled seveial silos to a depth of 14 feet when* the mean 
weight was less than 26 pounds per cubic foot. He cites another silo 31 £ feet deep 
filled with King Philip com where the silage weighed in averaged only 34 pounds per 
cubic foot, hut which settled so as to average 11.8 pounds supposing no loss to have 
occurred. Two of the New York State Station silos, 11 feet deep, each filled in 
two days, averaged when full 25.9 and 25.7 pounds per cubic foot, but settled in 2£ 
days so as to average 32 pounds. A Missouri Experiment Station silo, 16 by 22, 16 
feet deep, held 85 tons, making an average of 30 pounds per cubic foot. The silage 
in one of the Kansas Expoi iiucnt Station silos, filled so as to be 20 feet deep tw r o da,\s 
after filling, had an average weight of nearly 34 pounds per cubic foot. The round silo 
of Mi'.C.E. King, Whitewater, Wisconsin, which is 22.75 feet inside diameter and 31 
feet deep, contained at the completion of filling, when the silage was 27 feet deep, 
490,694 pounds, as nearly hr could be determined by weighing rows in different 
portions of the fields and multiplying these weights by the number of rows, or a 
mean of 44.6 pounds per cubic foot. In this case the corn was part, flint and part a 
small variety of dent, both w^ell glazed, a little dry owing to the drouth, and cut 
into the silo in 1 to 1,5 inch lengths, without treading, the silage being leveled once 
daily. 

Since the water of silage weighs about 62.4 pounds per cubic foot and since the 
solid constituents are about 15 times heavier than water, it follows that a cubic 
foot of silage may weigh mon than 62.5 pounds. With silage containing 30, 25, and 
20 per cent of dry matter, the possible weights per cubic foot are near 71.76, 7Q.2, 
and 68.64 pounds respectively. 
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In the Kotliamsted silo No. 1, which is 15 by 13.83 feet and 22 feet deep, it is 
stated * that 217,694 pounds of first crop clear clover containing 49,653 pounds of 
dry matter wore run through a chaffer into it, thoroughly tread during the operation, 
and then weighted with 90 pounds per square foot. Later the weights were removed 
and 46,624 pounds of second- crop clover, containing 8,920 pounds of dry matter, were 
cut in and again similarly weighted, when the silage was found to be only IS feet 
deep and to measure 3,706 cubic feet. Under these c onditions, had there been no loss, 
the* silage must have weighed 71.3 pounds per cubic foot. Df course there had been 
a loss, and the figures suggested about 1.17 per cent of the total green weight. It is 
not stated how nearly full t lie silo was when t he first crop was put in and weighted, 
hut had it been within 2 feet of the top the mean weight pci cubic, foot must have 
been 52.1 pounds, and if w« suppose the silo to ha\e been full after weighting, which 
is improbable*, the mean weight must- still have? been 47.7 pounds. In feeding out 
the silage the average weight of the upper 4 feet was found to he 45.5 pounds and 
that of the lower 4 feet 59.5 pounds, with a general average* of 53.6 pounds per cubic 
foot. 

The writer iound the silage in the round silo referred to above to weigh at t.ho 
time of feeding 45.2 pounds per cubic* foot at a mean depth of 12.79 feet below the 
level at which tlic* silage was when Idling ceased, n met ,v -four days earlier. 

If we take* the mean weight of well glazed com silage*, cut in slowly to a depth of 
27 feet, at 42 pounds per cubic foot, t whie*h is 2.6 pounds below that computed for tbo 
round silo cited abuse), the, upper 13 feet as averaging 26 pounds, 15 pounds as the 
weight of a cubic fool 13 feet below 1 he surf ice, all of which arc* given above, and 
then assume that below tins 13-foot le\ el lie* weight per c ubic* toot increases uni- 
formly until 63 pounds is reached, the weight of a cubic toot of silage at dillercnt 
depths may bo computed, and the average weight of a cubic*, foot also for silos hav- 
ing different depths. In order that 63 pounds may he the, maximum possible weight 
of si luge per cubic foot less than 3 per cent of dry matter is demanded, and if the 
silage contains 20 per cent of dry matter, a w eight of 63 pounds per cubic*, foot de- 
mands that there shall he more, than one eighth of the spare unoccupied by either 
watei or solids. The results given below can of course be regarded only as rough 
approximations to what may actually occur under the varying amounts of water the 
corn may eontain at the time it is put in, and the following table is given only 
because nothing more exact appears attainable with existing data: 

Table showing the computed weight of glased corn silage at different distances below the sur- 
face and the computed mean weight for silos of different depths two dags after jilting. 


Depth of 

Weight of 
lower cubic 


Weight of 
lower cubic 

Menu weight 
of si 1 age per 

SllagC’ . 

fool of silage*. 

cubic foot 


foot of silage. 

cubic foot. 

Fret. 

Pounds. 

Pounds. 

I 

Feet 

Pounds. 

Pound .s. 

H 

45 

27. a 

24 

63 

39. 2 

15 

47 

28.7 

25 

63 

40 2 

10 

40 

29.9 

26 

63 

41 0 

17 1 

51 

:n.2 

27 

63 

41 9 

18 

55 

as. 4 

28 

63 

42 6 

19 

55 ; 

33. o 

29 

63 

43. 3 

20 

57 

34. 8 

30 

63 

44 0 

21 

50 

35 9 

32 

63 

45 2 

2a 

61 

37. 0 

34 

63 

46. 2 

2a 

63 

38.2 

36 

63 

47 1 


It is evident from the facts given that the storage capacity of silos increases more 
rapidly than the depth until the weight has become great enough to com press tho 
silage to its maximum limit, and that beyond this the capacity increases directly as 
the depth. 

* Kothamsted Memoirs, vol. iv. 
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Dimensions of silos required to give the proper horizontal feeding areas, 
(pp. 246, 247). — With the aid of the data given in the table of the weight 
of a cubic foot of silage at different depths, the dimensions for two 
depths of silos have been approximately calculated in the following 
table: 

Table giving inside dimensions of silos which will allow the silage to be fed down at a mean 
rate of about 2 or $ inches daily 1 assuming 40 pounds of silage , at time of filling, to be 
fed each cow daily. Capacity of each silo sufficient for one hundred and eighty days. 


Silo 30 feet deep without partition. 


Silo 24 feet deep with partition. 


No. of cows. 


Contents. 


Round, 
diam- I 
eter. 


Sou arc 
sides. 


30 

Tons 

108 

40 

144 

:*» 

180 

00 

210 

70 

252 

80 

288 

00 

324 

100 

300 


C hi. ft. 1 

Feet 

4 091 

! 15. 00 1 

0 545 ! 

1 16. 75 j 

8, 182 ! 

! 18.75 

9, 818 | 

20 50 

11,454 i 

22 00 1 

13,091 | 

23 50 j 

14, 727 , 

25 00 ! 

16,364 ; 

26.50 j 


Feet 
12 > 14 
14 JLO 
10X18 
18 08 
20 .' 20 
20 % 22 
22 ,24 
24X24 


Mean 

depth 

fed 

daily. 

Contents. 

Round, i 
diam- 
eter. 

| Mean 

Square J depth • 
sides. fed 

daily. 

Inches, j 

i 

Tons i Cu ft . 

Feet 

1 

! Feet. I 

Inches 

2 

108 

5, 510 

17.00 

16-16 ! 

3.2 

2 

144 ! 

7,347 

20. 00 

■ 18 \ 18 1 3 2 

2 1 

180 ; 

9, 184 

22. 00 

20X20 I 3.3 

2 ; 

216 

11,020 

24. 00 

, DO V OO j 

3.2 

2 l 

252 

12, 857 

26.00 1 

22X26 ! 

3.2 

2 i 

288 

14 691 

28 00 | 

24X26 3.2 

2 j 

324 , 

16,531 

20.75 I 

1 26 \ 28 j 

3 2 

2 ! 

360 i 

18, 367 

31. 25 1 

l 28 \28 ! 

! ! 

3 2 


Lateral pressure of silage (pp. 249-25;!). — With a view to ascertaining 
the amount and variation of the lateral pressure of silage on the silo 
walls, experiments were conducted in a round silo .‘14 feet deep with an 
inside diameter of 22.75 feet. 

Four pressure plates were used, placed at different heights above the bottom of the 
silo and on different sidca, and the following table gives the observed pressure per 
square foot, the dates on which they were measured, and the depth of silage above 
the center of the plates at the times the observations were made. Plate 1 had its 
center 3 feet 1,5 inches above the bottom of the. silo; plate 2, 7 feet 5 inches; plate 3, 
12 feet 4.5 inches, and plate 4, 16 feet 4.5 inches above the bottom. 


Table showing observed pressures of silage per square foot m a round silo at the time of 

filling. 


Date. 

1 Plate 1. 

| Plate 2. 

Plate 3. 

Plate 4. 

Remarks. 

Depth. 

j 

Pres- 
sure per 
square 
foot 

Founds. 

Depth. 

Pres- 
sure per 
square 
foot. 

Depth, 

Pres- 
sure per 
square 
foot. 

Depth. 

Pres- 
sure per 
square 
foot. 

Sept. 3 

7 

8 
11 
12 
12 

15 

16 
18 
18 
10 
22 
24 
00 

i 

Feet. 



Feet. 

3.83 

5 83 

Founds. 

40.0 

65. 0 
72. 5 

Feet 

Founds. 

Feet. 

Founds. 

Before leveling. 
After leveling. 
Noon. 

Morning. 

Before leveling. 
After leveling. 
Filling finished. 













15.38 
14. 25 
15 75 
18. 04 

150. 9 

150. 0 

176.0 
200. 2 
212 6 
210. 4 
212. 6 

222. 9 
236. 6 j 
226.3 1 
212 6 

11. 46 
10. 33 
11.83 
14.13 

io.’io’ 

125.0 
132. 5 

135.0 
180 0 
170 0 
100. 0 
1K0. 0 

170.0 
200 0 
207. 5 

190.0 

6. IS 
5.00 
6.50 
8. 70 

62.5 

67.5 
75.0 

140. 0 

155.0 
| 146. 0 

148. 0 

146. 0 
147.5 
165. 0 

133.0 

2.13 
1.00 
2. 50 
4.79 

35.0 

15. 0 

35.0 

55.0 

55.0 

70.0 

80.0 

75.0 

85. 0 

86. 0 
05.0 




lit 38 

* 23 88* 

10. 13 

0. 13 

10.96 

17.96 

14 63 

10. 63 

21 88 

12.63 

8. 63 
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If we divide the pressure per square foot aw given in the table by the depth of 
silage above the centers of the several plates on the different dates, we get the 
results given below : 


Table showing the mean pressure of nil age per square foot for each foot in depth of silage. 


Date. 

Kept. 3 

PlH 

Depth of 
silage 

FeH. 

el. 

Pressure 
per foot 
oj depth. 

Founds. 

7 



11 i 

i 15. 38 ! 

9.81 

12 

15.75 i 

11.23 

15 

18.04 i 

! *11.10 

IK 

19 .18 i 

10 07 

*)M 

23 M | 

: 9 91 

yd \ 

21.88 , 

9. 72 

Mean-.., 


10.40 | 


Plnt.fi 2. 

Plate 3. 

Plate 4. 

Depth of 
silage. 

Pressure 
pot foot, 
of depth. 

1 

Depth of 
! silage. 

Pressure 
per foot 
of depth. 

Depth of 
silage. 

Pressure 
per foot 
of depth. 

Pert. 

Pounds. 

Feet. 

Founds. 

Feet. 

Pounds. 

3. 83 

L0 43 





5. 83 

11.14 1 





11 If! 

10. 91 | 

«. 13 

10.20 i 

2.13 

7.0(1 

11 83 

11.41 ! 

6. 50 

11.54 

2 50 i 

14.00 

14 13 

12 74 1 




4. 79 

11.48 

15. 40 

U.04 

10. 13 

14 02 

6. 13 

13,00 

19 9<S 

10 02 

14.03 

10. 09 

10 03 

8 00 

17.90 

10 58 

12.03 

JO. 5 f 

8 03 

11 01 


11.11 


11.40 | 

1 


10. 77 






This table shows that in the silo under experiment the pressure increased at an 
approximately constant rate of about- 11 pounds for every foot in depth of silage. 
There are considerable \ariafions shown in the table it is true, but from the char- 
acter of the silage, its heating and settling, and the necessarily only approximately 
exact- method ot measurement of the actual pressures, the variations as a rule are 
not larger than should be anticipated. " x 

The corn cut info the silo was partly hint and paitly one, of the smaller varieties 
of dent, all of it being well advanced toward maturity and the lower lea\es often 
dry or wilted on account ot the drouth. The Held-cutting occurred no faster than 
the corn was put into the silo, allot it being cut- into sections from 1 to 1.5 inches long. 

The results here reported are much larger than those obtained by Prof. Shelton as 
reported in the First Annual Report of the Kansas Kxperiineut Station, his average 
being only 3.59 pounds for each foot in depth of silage, as compared with 10.94 pounds 
in these trials. * * * I Tin tieal experience proven beyond a, doubt that the pres- 

sures are greater than those, indicated by Prof. Shelton's results, and I see no way 
of avoiding the eouclusiou that, m the case hero reported, the pressures were as 
great as the tables presented indicate, and I believe they will be found close to the 
truth for most eases. 

Size and distance apart of studding in rectangular silos (pp. 259-204). — 
A formula by Prof. (3. B. Wing for calculating the safe pressure and 
amount of beudiug of studding in the walls of rectangular silos is 
given and explained in detail. It is based on the assumption that the 
pressure of the silage increases in proportion to the depth, as observa- 
tions seem to indicate. From this formula the following calculations 
were made: 
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Table showing for each stud in rectangular silos the computed safe pressure, the cem* 
puted actual pressure at time of filling in full silos of different depths, with studding 
different distances apart , and the maximum amount of bending in each case , where white 
pine is used . 


Depth of 

Si /.ft of 

.Safe 

total 

silo. 

ding. 

pres- 

sure. 

Feet. 


Pound*. 

10. .. .{ 

2 N 8 

1,723 

2 \ JO 

2,708 

C 

2 v 8 

1,541 

IS . .. ] 

2 a 10 1 

2, 408 


2 s 1 2 1 

3,407 

20 . . [j 

2 \ 10 

2, 107 

2 12 

3, 120 

22 [ 

2 10 , 

I 1,070 

«) j2 1 

2, 838 

24 

J 

2 *12 

2, 1500 


20 

S 

i , 

1 2*10 1 

1,667 

2 12 . 

2, 400 

28 . 


2n 12 1 

2, 220 

30 .. 



2X12 1 

2, 080 


Computed pressure per si ml and amount of bending. 


Distances between studding 


1‘2 inches. 

1 16 inches. 

I 18 in< lies 

i 

24 imlics. 

Total 

Bend- 

Total 

Bend- 

1 Total 

Bend- 

j Total 

B( ml 

pressure. 

ing 

pressure. 

mg. 

pressure 

h>K* j 

j press mo 

mg. 

Pound 6 

Inches 

Pound* 

Inches 

Pound * 1 

Inches. 1 

Pound*. 

Inches 

j 1,408 J 

1,00 1 
0 52 

P,87T< 

0 01) 

' J 2, 11- j j 

' • "1 

| 0 78 ' 

| 2, 810 ^ 

1 04 

i 1, 782 \ 

S i\ 

1 83 

0 01 

!”"! 

1 25 


. I 

1. 40 

> 3, 564 $ 


0 54 

' 0. 72 

0 81 j 

S i 

1 1 08 

| 2 200 J 

1.58 

0 02 

( 2,033) 

! ?S 

1 | 3, 300 j 

! 1 

1 1 37 ! 

1 b 400 j 

| 181 

| 2, 662 j 

2 55 

1 48 

J 3, 54!) j 

l. 07 

| ( 3, 003 j 



3, 1G8 


4,221 i 

‘ 

4, 752 

i ' 1 

i 

0, 336 

1 



I)isf nine'* between studding 



6 inches. } 

8 inches. 

Oitu In h. 

10 m< hes 

1 

I 

2.01 

1.70 

i “' m ! 

2 27 

| 2,?soJ 

! | 

i 2. 55 

J 3, O'M ) 

2. 83 

2,156 

2 47 I 

2,875 j 

:». ait 

| 3 234 


3, 50 { 

' .... 

2, 475 

! 3.48 

3, 300 

I 


3, 713 


4, 125 





1 _ 


The pressures given in the two preceding tables and tbo amount of bonding in 
tlio bint table should bo understood uk applying most closely to the studs neatest 
the centers of the sides of rectangular silos, for m Ibis t>pe of si melon c the piessiiro 
must diminish in some undetermined ratio toward the cornets, where it becomes 
smallest. In round silos all vertical strips, of unit width, sustain iiuifoim pi en- 
sures, and in the octagonal types there is a closet appioximation to this condition than 
in the rectangular. 

Action of milage juice* on different varieties of hydraulic enueut( pp. 

260 - 268 ). 

It was learned through a careful examination of thirty -nine silos in which some va- 
riety of cement or common lime mortar had been used, that such liniugs are softened 
by the silago juices. To procure further evidence as to the effect of the acids found 
in silage upon known varieties of cement when made up w ith different proportions of 
sand, 6 varieties were procured upon the market for trial ami each made up with sand 
in two proportions, ono third cement and two thirds sand, and two fifths cement and 
three lit’ths sand. 

The cement was applied to the four sides of pieces 2 by 4 studding 2 feet long, which 
had previously been covered with lath as for ordinal. \ plastering. After standing 
twenty days to season, and after receiving a coal of whitewash made of the respective 
varieties of pure cement, to close up season checks, the two samples of each variety 
were placed together in barrels of water containing 0.0356 percent of lactic acid and 
1.972 per cent of acetic acid. The samples being 3 feet long, the upper 18 inches of 
each sample was outside of the solution and served as a basis of comparison of the 
extent of softening by the acid. 

The samples remained in tlio acid solution twenty-tbur days and the relative de- 
gree of action of the acids was determined by securing a piece of steel 4 inch thick 
an<L£ inch wide in the jaws of a heavy wrench, by which it could he moved to 
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and fro over tho surface of the cements under a constant and known weight. The 
end of the piece of steel was filed square, held vertical to the surface of the cement, 
and moved to and fro twenty times in the same place under a pressure of 2 pounds, 
cutting a groove i of an inch wide. Four trials were made upon the portion of each 
sample which had been in the acid and one upon the portion outside, the results of 
which are given below : 

Table showing the amount of softening of different varieties of cement in water containing 

acetic and lactic acid . 


'Kind* of cement 

One, 

tlirnl cemenl, two thirds sand. 

Two fifths cement, throe fifths sand. 

1 

2 


a Aver* 

j ago. 

1 

2 

3 

4 

Aver- 

age. 


Inch 

Inch. 

Inch 

Inch . Inch. 

Inch. 

Inch. 

Inch. 

Inch . 

Inch 

Portland 

0 on i 

0 057 

0. 031 

0 03# ! 0 052 

0 020 

0. 046 

0 048 

0 038 

0. 038 

Akron 

o 053 

0. 118 

0 053 

0.051 0 0f>9 

0. 050 

0. 049 

0 040 

0 058 

0 054 

Louisvdlf 

0 208 

0. 284 

o ms 

0 291 , 0. 208 ( ?) 

0 052 

0 052 

0. 086 

0 0n5 

0. 061 

i'tma 

(1 152 

o.i :ih | 

0 110 I 

1 0.110 0.128 

0 056 

0 008 

0. 076 

1 0 081 

0. 070 

Jkilfdo 

0 J»7 

0 240 I 

0 202 j 

0.100 0.195 

0. 073 

0 670 

0 .no 

i 0.115 

0 002 

Milwaukee | 

1 0 175 

0. 200 , 

0.207 

0 107 0. 1S9 

0.138 

; 0.100 

0 072 

0.081 

0.100 


An accident happened to one of the Louisville samples by which the cement was 
broken from the end so as to allow the acid to cuter along the wood and act upon 
both sides o I the cement, and to tins is due the excessive softening in this case. 
There was practically no abrasion of the aui face of the cements by the tool where 
the acids had not come in contact, w it.h them, uml hence the relative depths to which 
the tool cut shows the relative resistance of the several vaiieties of cement to tho 
action of the acids. If- will he seen that the Portland cement had softened to the 
smallest, depth, while the Buffalo and Milwaukee had suffered most. It will also be 
seen t hat in every case the samples containing the least sand resisted the acid most 
thoroughly, the mean depths being 0.127 im h where the proportion was I of cement 
to 2 of sand and O.fHW iuch where if was 2 of eement to 3 of sand, or only about half 
as great,. It is evident from t hese results that a rich mortar should he used in the 
silo and that a coat of puro cement whitewash must afford a marked protection 
against flic acids. 

Samples of Adamant and Acme cement have also been tested as to the effort of 
acetic, acid upon them. It was found that both varieties are much more permeable 
to water than the hydraulic cements arc, and that tho adamant became very soft in 
thirty eight days in a 2 per cent solution of the arid. The Acme cement is acted 
upon hy the acid to some, extent, but less than tlie Portland. On account of its 
being more permeable to water than the hydraulic cements, 1 hesitate to recommend 
its use iu silos in their stead, although a practical test may show it superior to them. 

Construction of a round silo ( pp. 298-274). — Methods of construct ion 
of a round silo with and without a roof are described in greater detail 
than in Bulletin Xo. 28 of the station. 

Hack for silage, corn, (pp. 274, 275). — A low-down rack used at the 
station is described and illustrated, and is considered more economical 
to use than a high one. 

Amount of labor required to put corn info the silo (pp. 275-279). — The 
methods of filling employed at five different silos are described. The 
observations are summed up iu the following table: 
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Table of comparative amount# of labor requited m Jilting silos. 


No. t 
No a 
No 3 
No. 4. 


Tons per 
ton hours 
labor 


Powoi usod 


Kind of < orn 


Ihwtanro 

hauled 


2 % I 'I'wo hornt in id 

1 <>0 six homo hw« 4 p 

2 ti hnj^uio 

2 45 1 I our lmi so s>\ t « p 


IS & W 

Hint and dent 
IS X W 
Lftrgi dont 


Short. 

Long 

Miflmm. 

Slioit 


Aveiatfo ... . , 2 fi tons pt r t(ii horns with < oin t lit m 

On« imho. . 2 1 tons per t< 11 houis \vith < orn put in w holo 


The silo and silage in Indiana, (\ N. Plumb {Indiana St a. Bui. Xo. 
40y June, pp. 6>-<s /). — With a view r to increasing the use of Milage 
in Indiana general inhumation is given legardiiigthe construction and 
cost of sil<>s; the choice, culture, and storing of crops used for silage; 
and the cost and feeding \alue of silage. The author estimates that a 
wooden silo with a capacity of 100 tons can be built under cover in a 
lmrn in Indiana for $185, and that the culture and storing of silage \h 11 
cost about +1.50 per ton. A feeding experiment is briefly lepoi ted with 
eight steers, four being led on corn silage and four on clove? hay, during 
forty two da t vs. Tlie animals fed on silage made a larger gain in live 
weight at less cost, and were sold at a somewhat greatei prolit Ilian 
those fed on clover hu>. The results of feeding evperiments at othersta 
tions are briefly sum mill ized, together with reports from a number of 
persons in Indiana who have been successful in the use of silage. A 
list of publications on silage is also given. 


HORTICULTURE. 

A. (\ I’u i , Lthlor. 

Test of some Japanese beans, ('. (Ieokoukon, F. C. Hvktih, 
and W. Huhlton {Kansas St a. Bui. Xo. Dee., i W, pp . — 

“Two species of Japanese beans have been grown here at the station 
for two years past. These are tin* spja bean {Glycine hispida ), and the 
ad/aiki — the mnugo — of India {Phaseolus radiatm). Both of them have 
given promise of much usefulness in this country. They have bwen 
subjected to severe tests concerning their endurance of this climate, 
and have come out triumphantly.” 

Notes are given on the growth at the station of eda-mame, yellow 
soja bean, yamagata elia daidzu, kiynsuke daidzu, and the white- 
podded and black podded adzuki, with illustrations of 2 varieties of 
soja beans and the white podded adzuki, and an analysis of parts of the 
soja bean plant made in Japan. Tin 1 4 varieties of soja beans tested 
“are early enough to be depended upon to mature seed in this latitude 
every year; several others have been tried, but rejected because too 
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late in maturing.” The adzuki was found to be “a very good beau for 
cooking purposes/’ The following directions are given for raising the 
plants: 

Soju bean#. — Donof plan! before the ground is warm; in Kansas, from the middle to 
tin* end of May. Plant in rows 30 inches (or on low, rich ground, 3 feet) apart, and 
drop the beans with a drill about 2 inches apart in the row. Keep thorn free of weeds 
and give shallow culture whenever the ground begins to form a crust after a. rain, 
but do not work them while the leaves are wet whether from dew or rain. Cut the 
plants with a scythe or mower when the beans begin to ripen; let them cure in small, 
high piles, and thresh when dry. If allowed to get too ripe before they are harvested 
or if left long in the held after they are cut, exposed to alternating. show ers and sun- 
shine, the pods will hurst, open and the beans waste. 

Adzuki beans should he grown in row’s 3 feet apart and the beans dropped about an 
inch apart, in the low and covered 1 inch deep. They should he cut before they are 
dead ripe, cured in small bunches, and housed as t oon as possible. Careful handling 
is necessary to avoid waste. It. w as found that the beans are too brittle to he threshed 
on the machine, nearly all being broken, but they are very easily heaton out with 
st ieks. 

A breeding experiment with tomatoes, E. S. Goff ( Wisconsin 
Si a. Report for ISP I, pp. P/ ? fujs, ,7). 

Synopxix. — Experiments with Cook Favorite tomatoes grown from seed from mature 
ami immature fruits through six generations indicated that the use of immature 
seed j educes the growth of the plant, increases its prolificacy, and promotes 
early maturity . 

For six seasons (ISS^-’SP) one strain of Cook Favorite tomatoes lias 
been grown from mature seeds and another strain of the same variety 
from seeds u taken from fruits that had not commenced to change color 
toward ripeness.” 

The foliage and stems of ten plants grown from the ripe seed the past season, 
from which the fruit luid all been picked, weighed on September 21 140 pounds, 
while the same number from the immature seed weighed hut 654 pounds. These ten 
plants from the ripo seed had matured up to September 19 1,298 fruits, weighing 
57,127.2 grams, while the ten plants from the unripe seed had matured at the same 
time 2,519 fruits, weighing 102, 376.6 grams. v * * The use of immature seed 

has clearly tended to promote early maturity, though the degree to which this in- 
fluence. has boon manifest has not been uni tonu in different seasons. The first season 
(1884) the plants from unripe seed matured their first fruit twenty days in advauce 
of those from the ripe seed, and they lmd matured ten fruits ten days in advance of 
the latter.* In 1885 the two strains ripened their first fruits on the same day, though 
the one from unripe seed matured ten fruits seven days in advance of the other. t 
In 1886 and in 1889 the dates of find, maturity were not noted. Jii 1890 the. strain 
from immature seed ripened its first fruit eight days and 1891 at least fourteen days 
in advance of the other. Dr. ,J. C. Arthur, who grew the two strains at the Indiana 
(Station in 1890, secured an earliness of three weeks from the immature seed. It thus 
appears that in the five trials in which the dates of first maturity were noted the 
strain from unripe seed gave its first ripe fruit on the average 12.6 days earlier than 
the other strain. 

The size of the fruits has been reduced slightly with the use of immature seed. 
Thus the fruits from the unripe seed averaged in weight 40.61 grams, while those 
from the mature fruits averaged 4 1.01 grams. 

*New York State Station Report for 1884, p. 224. 

tlbid, 1885, p, 209. 
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The firmness of the fruit from the immature seed bus been somewhat less than that 
from the ripe seed, t lie rind being slightly thinner. A somewhat grcatei tendency 
to ripen unevenly has also been manifest; the fruit often being found slight! > green 
at the renter when appearing quite ripe externally. 

In keeping quality, the fruit from the immature need has generally been interior 
to that from the ripe seed, but the past season this difference scarcely appeared, 
both strains having kept remarkably well when picked from the plunt. The fruit 
from the immature seed was, however, rather more subject to decay when left on the 
vines, and has always shown a greater tendency to crack after rain. 

The form of the fruit has been very perceptibly affected, being tendered more ob- 
late. Thus in forty typical fruits from the ripe seed measured the past, season, the 
axial diameter was to the transverse diameter as 1 to 1.125, while in the same num- 
ber from the unripe seed it was as 1 to 1,313. Similar differences were noted in 
previous years. The number of cells appeals to have been tiffeitcd. The forty typ- 
ical fruits noted above from the ripe seed eont lined a total of 97 cells, while those 
from the unripe seed contained a total oi 128 cells, A similai difteience was noted 
by Dr. Aitliurin 1890. 

The tendency of the fruit to grow double lias inci eased with the use of immature 
seed. In the yield o< ten plants from the mature seed, only 2$ per cent of the fruit 
that ripened between August 17 and September 19 were double, while in that of 
the same number from the immature seed 8 per cent were double. Similar dif- 
ferences have been noted m previous years. 

The proportion of seed to the weight of flic fruit appears to have been affected. 
Five typical fruits fiom mature seed contained 2.01 seeds per grain of li nit, while 
six typical fruits from the unripe seed contained 3.35 seeds per grain. 

The weight of the seed appears to have slightly increased with the use of imma- 
ture seed. The seeds from the five typical limits noted above tront the plants from 
ripe seed weighed 2.713 grams per thousand, while those from the six limits from 
unripe seed weighed 2.804 gi am s pel thousand. Anothei sample ot seed (loin the 
mature seed strain weighed 2 323 giants per thousand, ami a second irom the unripe 
seed strain weighed 2.787 grams per thousand. It should be remembered that these 
seeds were all from mature fruits. 

The posture of the plant seems to have been rendered more decumbent by the use 
of immature seed, a fact noticeable throughout the experiment. % 

The aspect of the foliage has been affected in a conspicuous manner: The shade 
of color has been uniformlv lighter in the plants from unripe seed and the tendency 
to blight has been noticeably greater in this strain. The surface ol the leaflets has 
also assumed a much more blistered appearance in the plants from immature seed 
than in those from ripe need. 

The genninative power of the unripe seed lias been uniformly very low. In 1881 
seed from a very immatmo ft nit vegetated but 2 per rent, while seed from a ripe 
fruit in the same trial vegetated 9fl per cent. The immature seed planted in the 
spring of 1891, tested in tiro Geneva apparatus, show ed a germination of 31 per cent, 
while the ripe seed germinated 99.5 per cent. In three trials the weight of the 
immature seed was found to be somewhat less than that of mature seed. This was 
true whether the mature seed came from a plant growm from ripe or unripe seed. 

The percentages of w r ater and of ash contained in the plants appear to have boon 
affected, a decrease in the water content, and a corresponding increase of ash having 
been found in the plants from the unripe seed. * * * 

In the fall of 1883 a single plant in a row of the Little Gem tomato, a variety bear- 
ing a considerable resemblance to Cook Favorite, w T as observed to be much more 
feeble in growth and to have a larger percentage of decayed fruits than any other 
plant in the row, * * * 

In the hope of finding a clew to the cause of this feebleness, seeds were taken from 
some of the sound fruits from the feeble plant and also from one of the other plants 
that was apparently iu perfect health. The two samples of seeds were planted the 
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following spring, and the two strains have Imoii continued as in the profiling ex- 
periment, with the exception that after the first two seasons the seeds of the feeble 
strain wore taken from decayed instead of from sound fruits. * * * 

The feebleness appeared to increase during the first three plantings, but this ash 
not been true of later plantings. What is more to the present purpose, the changes 
noted in the preceding experiment as accompanying the use of immature seed have 
been almost exactly duplicated in this instance. 

Sweet corn, thickness of planting, (L W. MoOluer (T (lino is St a. 
Bui. No. 21, May , 1822, pp. 101, 102 ). — Kotos and tabulated data on au 
experiment in which Cory, Burlington, and Koslyn Hybrid were planted 
in hills in rows 44 inches apart, at distances of from 12 to TO inches in 
the row. A bacterial disease materially reduced the crop. In general 
the yield decreased as the distance between the hills was increased. 

Analyses of California prunes, apricots, and peaches, (1. E. 
Colby and H. i\ Dyer ( California Bui . No. 27, May SI, 1882, pp. 8). 

Synopsis — Brief descriptive notes and tubulated proximate analyses of 12 sam- 
ples of fresh and 1 of dried jinnies, 7 of apricots, and 2 of peaches, with ash 
analyses of French prunes and Royal apricots. The results are dismissed in 
some detail. The "work reported in this bulletin is in continuation of that on 
oranges and lemons recorded in Bulletin No. 9I> of the station (E. 8. R., vol. 

ill, p. 78). 

The varieties included in the samples analyzed were as follows: 
Prunes — Prune (PA gen, French, Wangenheim, Kobe do Hergent, Feb 
tan berg, Hungarian. Bulgarian, (ionium, Datte d’Uongrie, and St. Cath- 
erine; apricots — Flemskirk. Blenheim, Loyal, Pencil, Moorpark, and 
Pringle (If); peaches — Orange Cling and Lemon (Ting. 

The general results of the analyses were as follows: 


Vroximate analyses of prunes, apricots , and peaches . 



Analyses. 


Pea< 

Or.uijre 

Chug. 

:-hes. 

Lemon 

Cling 

Prunes. 

Apri- 

cots. 

Dried 

prunes, 

Prune 

d’Agen. 

PHYSIC \L ANALYSIS 










1 


Average 

Average 


Average \v 


. . grams 

153.50 

215. 50 

27. 100 

(16. 100 

10.00 

Number 


pel pound.. 

i 3. 10 

2. 20 

20. 500 

7 300 

48.00 

Flesh 


pel < ent 

1 o:i 90 

93. 70 

94. 550 

94. 200 

90.00 

Pit* 


.. do 

0. 10 

6.30 

j 

5. 450 

5. 800 

10. 00 


FLKsn. 


Juice, pressed 


do ... 

79 10 

76 20 

73.300 

87. 300 


Pulp, pressed 


do 

20. 00 

23. 80 

26.700 i 

12. 700 



JC1CK 






Total sugar by copper (inversion) 


1 20. 00 

, 

14. 00 

16. 700 

13. 340 


Acid, in 'term a of sulphuric (SO { ) 

do. .. 

1 0. 17 

0.32 

0.430 

0.630 

0.62 


SUGAR. 






47.25 

In fresh flesh 


do. 

10 00 

10. 80 

12.300 

11 560 


In fresh fruit 



15. 00 

10. 00 

11.650 

10. 760 



NITROGEN 




In whole fresh fruit . . . 


do .. 



0.148 

0. 228 


In fresh flesh 


do ... 



0. 122 

0, 190 


In fresh pita 


do... 



0.628 

0.871 


Albuminoids in wholo 

fresh fruit (equivalent 





to nitrogen) 


do — 



0.828 

1. 427 

a no 
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Pi oj imiih aiuilijHiK of jiiuniH, ajiuioh audpiathtu ( unturned, 
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1 

l 
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28 00 

Oigsuit ruattei 

Ash 


1 

-0 88 

1 1 4)0 18 

no i 

! 11 910 

"a 15 


tit 

4 4- 

0 44 4) 
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0 920 

1 Ik 
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100 00 104) 00 J00 IKK) 
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) H Ots 






1 t it in h pi nut s 

| Lev ai iprjtots 



A\ holt 

| flUlt 

I 1 sh 

PllH 

V4 h h 
fruit 

J 1 Hh 

Pits 


It it 

I tat t 

1 1 r cent 

I er rent 

7 < / rent J et cent 

Pure ash 

0 4 4- 

0 4 44 

U OS- 
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0 51- 

0 081 

Compos ition of pun isIi 
1 otash 

U e 2-0 

09 r 00 

24 010 

54 880 

r 

8 S90 

10 050 

Soils 

1 180 

1 070 

4 r 10 

10 9"U 

11 4.00 

*1 450 

1 um 

141 

i 010 

0 040 

1 5-0 


o -10 

6 7)0 

M ijjm sis 

4 1(0 

r MO 

14 -00 

1 850 


2 no 

11 p 80 

Peroxide of n< n 

(» 8 0 

0 810 

1 140 

1 "10 


0 "70 

1- no 

Oxide ol ui»c<uhs( 

, () no | 
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1 1 900 

o -no 
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1 090 

Phospoiic a id 

| 1 M H) 1 

n r )to 

1 4- 980 

n Boo 

11 -00 

41 700 

Sulphuric and 

1 - r,) i 

- no 

5 400 

2 990 


-70 

5 180 

Silh a 

1 4 0U 
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7 880 

7 8 r 0 


8 no i 
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Chlorine 
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0 - >0 

o —o 
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0 0 r 0 

lots! 

>9 «ro 
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100 000 

1 100 040 
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100 090 
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09 T40 

Piopoition of pits to ftish pnttus — J lit i 

lllgl 111 

til( pt X 4 

t ut ig< s of pits iv fiom 3 7 


in Huugan in to 7 5 ni Kobe (It feugint, *> r > pi l ciut iepx< seating tin gtnoi il 
age, thus lea,9 ing about hi \ ( ntit n turns is ninth ihsh is pits * * * 

Propoi twn of pita to flish, apniots — L< uing oat ol tonsidoi it ion the J’nugh, ou 
account ol its am ill hi/c and idilivi 1> slight linpoitaiue, tin \auitionot pit pel 
centageb isfioxn 4 14 pei cent m Hi msknk fob 7 pu <* ntm l’i ai )» * * * llieavei- 

agepitcoutmt is r > 8pei cent, leavingaboutsixttdi tumsuioK iUfth tlian pits * * * 
Tor equal weights of piunt s and uprn ots (whole fresh lruit) the t onsunif i leccrt cu 
nearly the same amount of thsh or available nnttor * * * 

Piopoition of pita to flesh, pi actus —la mon (Ming lias some thnt\ time times more 
flesh than pit, Change ( ling shows twuit\ five tarns nioic flesh 
Luropean analyses ot these fnuts xepoit figuus which do not diflei inateiially 
from those fuinislud m the ubo\o t ibli , the avc i ige pit piicentagis foi prunes is 
6 4, for apn< ots 5 3, and foi pe ichi s 6 1 tin \\ eights toi vvlioh tnats not b» mg given 
in the anaHses at hand 

Piopottion of jane to flesh, ptunts — I i«n<h pi mu has the hugest propoi turn of free 
juice, namely, 87 per cent— nearlv si\en < lghtlis of the flesh Kobe de JSergent falls 
hut slightly below, with 8"> pen cent, oi hvi sixths of the flesh The dues t flesh is 
that of St. Catheime (unnpc sample ), about one half of it being liber, a latex and 
fully ripe sample of the same nimo appxoaihes tlosth the geneial aveiago of 73 pei 
cent, oi neaxh three fomtlis the flesh It is impoitant to note that Hungarian, 
^lule the laxgest fruit, has nearly 10 pei cent less juice than the aveiage French 
plane, ». e , 70 against 80 per cent. 
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Proportion of juice to flesh, apricot a . — The relation between juice and liber in the 
flesh is quite constant, as none of the figures obtained differ more than 5 per rent 
from the general average (87.3 per cent), the juice amounting to seven eighths of the 
flesh, Royal, Peach, and Moorpark varieties showing the highest proportion of juice 
(00 per cent), and llemskirk (not fully ripe) the lowest (82.3 per cent). 

The average flesh of the apricots from this showing is apparently more juicy than 
that of the prunes, in the ratio of 7 to 6. 

Sugar content of the juice, flesh, and fruit, prunes . — Iiy far the highest sugar per- 
centages are found in the ripe, soft, and juicy French prunes of the various locali- 
ties; the somewhat harder varieties, Wangenheim, Rohe de Bergen t, Fellciiberg, 
Bulgarian, German, and ] latte d J Uongrie, yielding on the average 0 per cent less 
sugar. Although there is a difference of one month in the picking (September 28 to 
August 20) of the French prunes from Mountain View and San dost*, yet for tlie flesh 
and fruit the sugar content is nearly identical — 18.6 per cent for flesh and 17.0 per 
cent for the entire fruit, fresh. St. Catherine (ripe) with 22 per cent of sugar in its 
juice, eompnroM well with the sugar percentage ( average 22.6 per eent) in the juice 
of French prunes; referring these figures to the flesh and fruit, those for the St. 
Catherine are some 2.5 per cent lesson the average, Jn connection with the St. 
Catherine it is interesting to note the wide difference, fully 6.5 per cent, in the sugar 
found in the sample not fully lipe and in that fully ripe, picked over thiee weeks 
apait. 

Among the other (m (inn -fleshed) piuncs the widest differences in sugar percent- 
ages is 3.8 Datte d’ Uongrie showing 12.44 per eent and Wangenheim 8.8 per eent 
for the whole fruit. A sample of dried French prunes ready loi consumption fields 
47.25 per cent of sugar. This latter figure is a little o\er Jbui times larger than the 
general average of sugar in whole fruit of the fresh prunes. 

Sugar content of the juice, flesh, and fruit, apricots . — Both the early (picked in June) 
and later varieties (picked in August), with the exception of the (not fillip ripe) 
llemskirk, show r a remarkably close resemblance to each other in regard to sugar 
content, the Royal with 15.06 per cent and Peach w it.li 15.72, the highest in sugar 
show iughnt about 2 per cent more than the general a\ erage, 13.34 per cent for the juice. 
Taking the general averages of sugar in the juice of prunes and apricots 
we find that the prunes stand a trifle ovei 3 per eent the higher; for the 
flesh and for the whole fruit the ditierence is considerably less, viz, about 1 per 
eent. Apricots then, according to these determinations, range much lower in sugar 
(6 per cent) than the Pi line d'Agon, the difference being nearly the same as already 
noted above for the harder prunes. 

European reports of these fruits show that the juice of prunes contains, on the 
average, 6.15 per eent sugar, aprieots 4. (it) pel eent (one ease is reported of a small 
variety of aprieots with 16.5 per cent sugar), and for peaches 4.48 per cent, these 
figures being from two and a half to three times less than those herein presented for 
these fruits as grown in central California. There seems thus to be good cause for 
the -preference they have so quickly attained in the market. 

By reference to the small table following the relations to each other of the average 
sugar and acid contents of some California fruits will readily be seen. For con ven- 
ience of comparison the acid is expressed in terms of sulphuric acid (SO.}). 




| Sugar in — 


Acid. 

Juice. 

Flesh. 

Whole 

fruit. 

Apricot# from Riles 

Per ct. 

Per ot. 

Per ct. 

Pee ot. 

ft, 03 

33.34 

11. 56 

10.76 

Prunes from Nika, San J and Mountain View 

French prune®, from Niles, San Jo»C, and Mountain View 

Grapes from various localities 

0.43 

36.70 

12.30 

31.65 

0.25 

22.6ft 

18. 33 

16.01 

0. 50 

24.00 

23.00 

20.70 

Oranges from various localitieu 

Peaches from Anderson, Shasta County, and Chico . 

1 34 

9.65 

6.20 

4.70 

0.24 

1 17.00 

13. 40 

12.50 
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Addin the juice, prune*.—' The maximum, nearly 1 per cent, is in tlie Hungarian; 
the minimum, 0.23 per rent, in the Prune d’Agen, No. 1; the average, 0.43 per cent, 
being almost twice the minimum. 

Acid in thejuiw *, apricot h < — While the acids differ from 0.5 per cent to 0.8 per cent 
they do not show us great a diversity as the prunes in this respect. In both fruits 
it appears that low acids are combined with high sugars. European analyses, which 
report the acid iu terms of malic, when corrected for sulphuric, give for prunes 0.51 
percent, apricots 0.7 per cent, and peaches 0.55 per cent, which do not differ much, 
except for pea chon, from those we report. 

Nutritive value*, nitrogen content . — As heretofore set forth in Bulletin No. 03 [K. S. K, 
yoI. ii, p. 78J, the California oi singe with 1 2 per cent albuminoids, while lower 
in these ingredients than the Sicilian (1.73 per cent albuminoids), was rated the first 
in this respect among our fruits. In so far as our later work bears in this direction 
we must accord to the apricot (edible portion alone) an equal place, albuminoids 
bcingl.19 percent; the prune (0.76 per cent albuminoids) takes the second place; leav- 
ing the other fruits, grapes, bananas, apples, and pears (from European data), to stand 
in the order now mentioned till we find opportunity to study them. The apricot 
its a whole (pits included) shows 1.43 per cent albuminoids or 0.23 per cent more 
than the orange. 

Among the prunes the highest percentages of albuminoids (0.94) is found in the 
flesh of German and the ripe St. Catherine, closely follow od by that of the Crime 
d'Agen with 0.86 per cent ; the lowest of the series being the Kobe de Sergent, with 
only 0.52 per cent — about 0.2 per cent less than the average for the llcsh of all the 
prunes, which is 0.76 per cent. 

Tlic flesh of the apricots shows even a greater difference in albuminoids than the 
flesh of the prunes, being quite one half of 1 per cent; the maximum, 1.37 per cent 
albuminoids, is seen in the Koyal and the Moorpark; the minimum, 0.84 per cent, in 
the Peach variety, ranges nearly with the highest albuminoid content in the prunes, 
0.94 per cent. 

Apricots grown in Europe average 0.49 per cent albuminoids, just about one third 
as much as the Californian (1.37). European prunes (with 0.78 per cent albumi- 
noids), how r ever, are more nearly like the Californian (0,76 per cent) in this respect. 

With this portion of our work wo give below a summary of the food constituents 
of some of our dried (cured) commercial French prunes, dried apricots, and grapes: 


' ] 

Dried edible portion of— 

French 

prunes. 

! 

Apricots. 

Crapes, i 
Black 
Mahasia, 
“ drupe 
Food. * 

Apples 

(Euro- 

pean). 

Water 

Per rent. 
25.20 | 
1.50 I 
2.70 j 

Per cent. 

\ 32. 44 

3.38 
3.27 

Per rent. 
34.83 
1.10 
2.94 
3.70 
2. 17 
0. 541 
52. 50 
0. 85 
1.20 

Per cent. 
33 . 00 
1. 40 
1.70 
8.30 
21. 00 

Ask 

Albuminoids (crude protein). 

Crude fiber 

Nitrogen-iVee extract 

Pat... 

20. 07 

I 31. si 

Sugar 

Free aoid, calculated us sulphuric (SO#) 

Tannin 

40 . 53 
0.40 

20 . r»o 

1.51 

22.00 

2.00 

Total 




100.00 

1 

100.00 

100. 00 

100. 00 



♦Dried and ground by 11. IS. Wood, Kut her ford, Napa County, California. 


Ash composition and nitrogen content . — Contrary to statements in our previous pub- 
lications (Bulletins Nos. 88 and 93), in which, according to European data, the orange 
stands second (grapes being first) among fruits in the quantity of mineral matter 
withdrawn from the soil, we find that weight for weight the apricot has the second 
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place, arul that the prune and the orange have about, an equal right to the third 
place, than again bringing plainly be lore us the fart- that vve nan not safely use 
European results, as heretofore, as a basis of comparison for our ftuits. 

TTpou the basis of the preceding table of this publication and those given in Bul- 
letin No. 93, we have prepared the following tabular view of the amounts, in pounds, of 
soil ingredients extracted by the different liuit ciops, that will have to he replaced 
by fertilization : 


Fruits. 


European: 

In each 1,000 pounds 


GRACES. 


APRICOTS. 

European 

In cat'll 1, 000 pounds 

<;i op of 30,000 pounds 

California 

In each 1,000 pounds 

Crop of 30,000 pounds 

cm hi 

Thnopean: 

In each 1,000 pounds . 

Crop of 30,000 pounds ... 
Calilomia 

In each 1,000 pounds 

Crop of 30,000 pounds.. . 


O HANOI.-. 

European • 

In each 1,000 pounds 

( rop of 20,000 pounds 

Cahiornia. 

In each 1,000 pounds 

Crop oi 20,000 pounds 



Total ash 

Potash. 

PIior- 

phone 

arid. 

Nitrogen. 


Pounds 

Pounds. 

Pounds 

Pound*, . 

... 

8 8 

5 00 

1.52 

1.70 


4. 00 



0. 80 


147. 00 



25. 80 


5 1(3 

2 30 

0. 73 

2 29 


334. 80 

84. 08 

21. 38 

68. 70 


6 3 | 

3 73 

0. 05 

1.22 

iso on 

313 00 

28. 53 

36 60 

. .J i 03 

1 2 033 

0 53 

1 48 

120 00 

1 79 700 

15.05 

44.40 

0 07 

2 78 

0 07 

2 60 

. 1 121 40 

55 (>0 

13 40 

53 80 

.... 4 32 

2.31 

0 53 

1.83 

.... 8040 

i 

42. 20 

10. GO 

3G. 60 


California prunes thus appear to draw much less upon all the mineral ingredients 
which have to be replaced b t \ fertilization than the European; the latter, however, 
draw uni oh more lightly than the former upon nitrogen. Apricots, both of Califor- 
nian and European growth, stand, in total amount, about equal as to mineral ingre- 
dients withdrawn; as to nitrogen, the California fruit draws 2.5 times as much, 
showing the very material difference in the relative proportions of the vital silo 
ingredients among themselves. 

Potash . — In the ashes of prunes and apricots, as in the orange, potash is seen to be 
the leading ingredient (at Jeast one half the ash), ranging somewhat higher in the 
two former fruits. In its distribution as between pits and flesh the greatest differ- 
ence is shown by the European prune. For apricots we have no foreign data. Al- 
though potash constitutes so large a portion of the ash of these fruits, its replenish- 
ment to the soil will be delayed long beyond the addition of other fertilizing ingre- 
dients because most. California soils are naturally so well stocked with it that avail- 
able potash for the current demand will in many cases be adequately supplied for 
many years. 

Phosphoric acid is not so heavily drawn upon, nor do our fruits in any case so far 
quite reach the same demand upon the soil in this respect as the European. Its dis- 
tribution between pits and flesh also is not quite so variable as that of potash. 
Since out soils usually contain a limited supply of phosphoric acid, the prune aud 
apricot, as well as the orange orchards, will require phosphatie fertilizers first when 
any are used. 

Nitrogen . — The apricot here leads in its demand upon the soil in this substance, 
closely following the European orange. Averaging the nitrogen withdrawn by the 
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prune and apricot, we obtain a figure but slightly greater than that for the orange, 
emphasizing tor those fruits the same necessity of early replacement of nitrogen, and 
partly for the same reason, viz, that California soils are usually not rich in their 
natural supply of this substance. 

Of the other ash ingiedients it will bo seen that lime is quite constant, although 
much less in amount (for prunes) than European standards show. Especially is this 
difference seen in the comparison of the ash analyses of the flesh and pits. In the 
orange ash the lime content far exceeds that of either tho prune or apricot; accord- 
ingly as our soils generally contain plenty of lime even for oranges, we would rarely 
expect, to fertilize with a view to its replacement. Soda is seen to he much higher 
here than in European analyses of the ash of the prune; this is probably explained 
by the fact that California soils, like those of other arid regions, contain much more 
soda, than the European. 

The cultivated native plume and cherries, L. II. Bailey (New 
York Cornell >Sta. Bui. No. 3H, June, 1833, pp. 73, figs. 14). 

Synopsis . — Classified descriptions of 140 named varieties, with statements regarding 
important varieties, methods of propagation, and insects and fnngous diseases 
attacking plums. Tabulated data are given regarding the home and market 
value, date of ripening, and period of blooming of a number of these varieties. 
Tliore are also descriptions of 8 species of native cherries, special attention be- 
ing given to the saml and dwarf cherries. 

The classification of native plums adopted in the bulletin is as fol- 
lows: 

Americana group (Cronus americana). — American Eagle, Beaty 
Choice, Black Hawk, lirainerd, Cheney, Cliippeway, Cottrell, Deep 
Creek, De Soto, Forest Carden, Gaylord, Harrison Peach, Hawkeye, 
Ida, Illinois Ironclad, Iona, 1 task a, Kickapoo, Ivopp, Late Bolling’s tom*, 
LoDuc, Little Seedling, Louisa, Luedlolf Green, Lnedloff Red, Maquo- 
beta, Minnetonka, Mussey, Newtown Egg, New Him, Oeheeda, Peffer 
Premium, Purple Yoscmite, Quaker, Rollingstone, Speer, Van Burcn, 
Wazata, Weaver, Wier Large Red, Wild Bose, Wolf, Wyant, Yellow 
Sweet, Yellow Yosemite. 

Wild Goose group (Prunus hortu.lana). — Clark, Cumberland, Gar- 
field, Golden Beauty, Honey Drop, Indian Chief, Kanawha, Missouri 
Apricot, Momnan, Poole, Reed, Roulette, Sucker State, Texas Bell, 
Wayland, Whitaker, Wild Goose, World Beater. 

Miner group (Prunus hortnlana , var. mineri). — Clinton, Forest Rose, 
Idol, Indiana Red, Iris, Langsdon, Leptmie, Miner (Parsons), Prairie 
Flower, Rachel. 

Chickasaw group (Prunus angustifolia). — African, Arkansas Lom- 
bard, Caddo Chief, Coletta, Early Red, El Paso, Emerson Early, Hoff- 
man, Jennie Lucas, Lone Star, Newman, Ogeechee, Pottawattamie, 
Robinson, Schley, Strawberry, Wooten, Yellow Transparent. 

Marianna group. — De Caradenc, Marianna, Hattie. 

Beach plum ( Prunus maritima ), — Bassett American. 

Prunus subcordata. 

Hybrids . — Blackman. 

Unclassified varieties. — Allen Yellow, Berry, Champion, C har les 
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Downing, Cherokee, Col. Wilder, Cook Choice, Cooler, Crescent City, 
Diamond, Dr. Dennis, Dunlap, Early Honey, Ellis, Esther, Excelsior, 
Hammer, Houston County, Hughes, Iolsv, Irene, Ithaca, .lames Vick, 
.Jewell, .Tones, Miles, Milton, Mrs. Clifford, Muncy, Munson, New Amer- 
ican, Okaw, Piram, Rare Ripe, Raymond, Rockford, Rocky Mountain 
Seedling, Round, Silas Wilson, Smiley, Ten nolia, Tomlingsou, Van 
J)emaii, Wady Early, Winnebago. 

The following summary is taken from the bulletin: 

Pluim, — (1) The native plum industry dates from the dissemination of the Wild 
(loose some forty years ago. It is only within the last decade, however, that this 
industry lias assumed great importance. 

(2) Five species and one botanical variety of native plums are now in cultivation 
for their fruits. 

(3) Nearly all the commercial varieties belong to three species, Frit huh amcruana, 
1*. hortnlana , and J\ anguntifolm. These species grow wild in regions east of the 
Kooky Mountains. 

(4) Pvuu hh amerivuntt grows the farthest north of any of the native plums, and its 
varieties are the. hardiest of any. The species also grows as far south as northern 
Mexico. The range of adaptability of its varieties may therefore he assumed to be 
very great. The species is naturally vaiiable ami is therefore attractive to the horti- 
culturist. 

(5) The fruit of Prunux ameriraua is firm and meaty, usuallv somewhat compressed 
or flattened, often marked by a distinct suture, dull in eoloi, which ranges through 
various shades of red and purple to an ill-defined and blotched orange. The skin is 
thick and tough, often acerb, and covered with a pruinose bloom. The stone is large 
and more or less flattened and winged, and is sometimes nearly or quite free, and 
the. surface is either slightly pitted or perfectly smooth. 

((>) Forty-five \arictics are referred to Prana* amencana in the preceding lists. 
The most popular of those are ('honey. Deep Creek, T)e Soto. Forest Garden, ltaska, 
Louisa, Purple Yosemito, Quaker, Kollingstone, Weaver, and Wolf. The Americana 
varieties succeed best, on the whole, in the Northern States of the Mississippi Valiev , 
as in Wisconsin, Iowa, and Minnesota; some of them, however, arc successfully giovvu 
in Texas and on the Atlantic. Slope so far south as 37 or \ 

(7) Prana* hortnlana grows wild in the Mississippi Valley from northern Illinois 
to Arkansas, extending eastward into Kentucky and Tennessee and possibly farther, 
and in the Southwest spreading over a large, area of Texas. It is naturally variable 
and has given many important cultivated varieties. It has never been recognized 
as a distinct species until this year. There are two or three distinct typos rep i re- 
sented in the species, one of which, the Miner group, appears to possess some radical 
points of difference from the typical representatives of the species. 

(8) The fruit of Prana * hortnlana is firm and juicy, spherical or spherical-oblong, 
never flattened, and in color ranges through several shades of bright red to clear 
pure yellow. The skin is thin, often marked with small dots, and is usually covered 
with a thin bloom. The atone always clings ; it is comparatively small, rough, turgid, 
sometimes prolonged at the ends, but is never prominently wing-margined. 

(9) The Wild Goose is the best known of the native plums, although its quality is 
not high. This popularity is due to its productiveness, curliness, beauty, good ship- 
ping qualities, and to the circumstance that it was early inti od need to cultivation. 
This variety is grown from Iowa, Michigan, and New York to Georgia and Texas. 

(10) The Wild Goose group of plums as a whole is well suited to the middle lati- 
tudes. The most prominent members of the group are Golden Beauty, Indian Chief, 
Missouri Apricot, Moreman, Wayland, and Wild Goose. 

(XI) The Miner group differs from the Wild Goose or true II ortulana group by dull 
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and Comparatively thick leaves, which are conspicuously veiny below and irregularly 
coarse-toothed and more or less obovate in outline, and by a rather late and very 
firm fruit and » fiat and nearly or quite smooth stone. The varieties are all much 
alike. In a wild state this form of native plum probably grows from Illinois to 
Tennessee and Arkansas. 

(12) Ten varieties are referred to the Miner group, of which the most prominent is 
the Miner. This variety was the first native plum to receive a name from horti- 
culturists. Its history runs hack to 1814. Seventy years ago it was known as Old 
Hickory and General Jackson. Next to the Wild Goose the Minor is the best known 
of the native plums. It is hardy in northern Illinois and is popular in the Central 
and some of the Southern States. 

(13) The Chickasaw plums are characterized by slender, spreading, and zigzag 
growth, comparatively small lanceolate or oblong-lanceolate eonduplicate (or 
trough-like) loaves, which are shiuing and closely and finely serrate, and by an 
early red or yellow, soft, stringy -fleshed fruit, which is more or loss dotted, and a 
clinging, broad, roughish stone. In a wild state the Chickasaw plum is usually 
thorny and the thorns persist in a few cultu atod varieties. The species grows wild 
from southern Delaware to Florida and westward to Kansas and Texas. 

(14) The most important varieties of Chickasaw plums are Caddo Chief, Jennie 
Lucas, Lone Star, Newman, Pottawattamie, Robinson, and Yellow Transparent. 
The Newman is the most generally known and this is haidy in central New York . The 
Cbiokasaws are beHfc adapted to the Central and Southern States. Many of them are 
not hardy in Michigan and New York. 

(15) The Marianna and DeCaradeue constitute a distinct class or group of plums, 
and the Hattie is evidently allied to them. They are to be associated with the 
Myrobalan plum. DeCaradeue is probably Myrobalnn, and Marianna appears to be a 
hybrid. The history of the Myrobalan is obscure, but it is clearly of Old World 
origin. It is largely used as a stock, but there are varieties grown for fruit. 

(16) The Marianna has assumed great importance because of its use as a stock for 
many plums and allied fruits. Its merits are the ease with which it glows from 
cuttings, and the facility with which it unites with other species. 

(17) The beach plum or Prumis maritime * , of the Atlantic coast, is in cultivation 
both for ornament and for fruit. As a fruit plant it is represented only in Bassett’s 
American, a fruit of little value. 

(18) The Pacific wild plum (Prunus nub cor data) was introduced to cultivation in 
1889 as a possible fruit plant, hut its merits are not \ot determined. 

(19) Hybrids appear to occur between the Wild Goose and the peach. J. W. Kerr 
of Maryland has produced such a hybrid, and the so-called Blackman plum appears 
to ho another. 

(20) Some varieties of native plums, notably Wild Goose and Miner, are not fer- 
tile with themselves, and this fact has undoubtedly retarded the progress of native 
plum culture. This infertility is due to comparative impotency of pollen upon 
flowers of the same variety rather than to any structural imperfection in themselves. 

(21) This infertility is avoided by mixed planting, by means of which foreign 
pollen is supplied to the impotent varieties. Care should be taken to associate vari- 
eties which bloom at tbe same time, and with Ihis precaution the ordinary mixed 
or alternate planting, at usual distances, appears to be successful. 

(22) The best stocks for native plums are probably seedlings of the same species, 
although they grow well as a rule upon related species and even upon the peach in 
some instances. Perhaps the most popular slock at present is the Marianna, be- 
cause of its habit of growing readily from cuttings, and so far it appears to have 
given satisfaction. The ( 'hickasaw and llortulana types succeed w ell upon the peach. 
Chickasaw stocks sprout so badly that they are in disfavor. In the North, Ameri- 
cana stocks are popular for all the varieties which succeed there. 

(23) As to the best varieties there is great difference of opinion. In the northern- 
most States the Americana class is most reliable, although some of the Hortulanas 
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succeed. For the South the Chickasaw s are numerous and popular. The Ilortulanas 
occupy an intermediate position. 

(24) The native plums are in most regions comparatively freo from insect abuses. 
Although there are no curculio-proof plums, the curculio does less damage to the 
native varieties than to the common or Domestica types. 

(25) Among diseases ft mysterious blight and the peach rosette are prominent m 
the South. A fruit scab and fruit spot also occur. The septoria or shot -hole fungus, 
which causes the serious shedding of leaves in the Domestica plums, does tittle damage 
upon the nat ives. The black knot, brown fruit rot, and plum pockets are other dis 
oases which the grower will be likely to meet. 

(26) As a whole, the native plum industry has made astonishing progress and it 
has already assumed large proportions. It is certain to occupy a large place in 
future American horticulture. 

VhtrricH . — (27) Eight and perhaps ten species of native cherries are in cultivation. 
Of these, Ihree are grown for fruit, and all blit one or two are cultivated for orna- 
ment. None of the species, however, ha ve gained much prominence under cultivation. 
Most of them aie of comparatively recent introduction. 

(28) The so-called dwarf or Baud cherries are much confused, two, and perhaps 
thiee species are passing as Prunin pumUa, (a) The true P. pit mi la or sand oheiry 
is a low stmggliug shrub, growing along rivers ami coasts troui Maine to Pennsyl- 
vania ami Manitoba. It has long, thick leaves and produces ebonies of ’variable 
size, color, and quality. Some of these varieties give groat promise as garden fruits, 
and they are already under test at experiment! stations. The plant is also being 
tested as a stork tor dwarf cherries, (b) P. vunealn is a slender, upright shrub with 
larger flow ers and shorter obtuse spatulate or olmvuto thin leaves, glowing in cooler 
lands from New England to North Carolina and Minnesota. It. is in cultivation as 
an ornamental plant under the name of P. ptimila. (c) The representative of 
/’. ptimila upon the plains of Nebraska and in the Pocky Mountains is a very low 
plant, with short, thick leaves, and large, slioi t-stemnied trait, tlio botanical position 
of which is \et unknown. It is now in cultivation as the improved Dwarf Rocky 
Mountain cherry. 

(29) Tlio Utah llyluid cherry is a fruit of uncertain value and doubtful affinity. 
Two varieties, the black and red, are in cultivation. It probably comes from some 
part of the Western plains or the* Pocky Mountain region, but its wild piototype is 
not known. 

f 30) Other native cherries in cultivation are, Prunas strotina , the wild black 
cherry; P. pnimylraitfaa, t-lio bird, pin, or wild red cherry; P, viryiniaua, the choke 
cherry; I\ demissa, the Western choke cherry ; P. ilicifolia , the Islay of the Pacific 
♦Slope; P. caroliniana, the cherry laurel or mock orange of the Southern States. 

Tost of varieties of strawberries and raspberries, E, 8. Goff 
(Wisconsin JSta . Report for lhVl,pp. figx. 7). — Brief descriptive 

notes on a number of varieties of strawberries and raspberries, with 
illustrations of the following varieties of strawberries: Warfield No. 2, 
Haverlaud, Eureka, Gandy, Van Deman, and Bubach No. 5. Warfield 
No. 2 was the most productive variety and had a longer bearing season 
than any other except Van Deman. Eureka was the latest variety. 
Edgar Queen was decidedly productive, the fruit resembling that of 
Sharpless in size and quality. Shuster Gem and General Putnam were 
relatively inferior, and Monmouth, Olingto, Clara, and Governor Hoard 
were failures. 

Descriptive notes are given on the following varieties of raspberries 
which came into bearing at the station in 1890: Thompson Early Pro- 
lific, Thompson Early Pride, Muskingum, and Gladstone, 
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Horticultural notes, T. J. Bubbill and (4. W. McClueb {Illinois 
Sta. Bnl. No, 2J, May, 1892, pp. 73-81).— A general report of progress 
in the horticultural work of the station. 

Test of varieties . — “Wo have glowing on onr gi omuls at present 475 
varieties of apples, 28 of pears, 40 of plums, 48 of ebonies, 8 of iK'aehes, 15 
of apricots, 2 of quinces, (5 ot gooseberries, 7 of currants, J 20 of grapes, 14 
of blackberries, 80 of red and black raspbenies, and 08 of strawberiies.” 

The following are especially recommended: Apples — for market, 
Ned and Eaily Itipe; for family use, Jefleris, Higb.v Sweet, and Shaip. 
drapes — Concord, Worden, Moore Diamond, Brighton, and Massasoit; 
for long keeping, Vcrgenues, (loetlie, and Duchess, if laelberries — 
Snyder. Black raspberries — I’almei. Red raspberries — Turner, Mail 
boro, Outhbert, Clarke, and Sclmfl'er < ’olossal. 

Winter protection of peach tr<cs . — Experiments in turning down the 
trees and covering them with evei green blanches, cornstalks, or coarse 
.straw , have given lanlj favorable results. 

Tli© nine ties of peat lies ilifler in haidme«s Puling the past winter tin fcmpeia- 
tuie fell to — Y2\ I 1 , at one lime and to — VP V. at another. An examination ot the 
buds of 6 difbient \anetns gave the following icsults: 


A au< oi p« u 1» 

No ol IhkIh No of buds No oi burUIVr <*nt of 

1 examined I 

dead | 

i <di\< 

UiuIh »1i\< 

Alexander . . 

121 1 

7tt 

42 1 

u 

Lemon Cling 

l r >l 1 

111 

18 

u 

Koeer 1 

| 34 4 

24 

320 

R{ 

Tburbor . 

1 102 

62 

l U> 

1*7 

VV ager 

SoecThng (’ling 

, 173 

r>7 

n 

8 

! 7WJ 

J70 

r m 

77 


Whole and pi(ee root grafting * — a A stu<l> of whole and piece loot 
grafting has been begun. Fot this pin pose something more than 2,000 
grafts Mere put ux> here and Mere set last spring, though manyol them 
failed to grow.” 

Wo have used roots tn the following forms: 

Hoot© 10 inches long with tho m ion set 2 iih lies above the collar, on the collar, and 
2 inches below the collar. 

Hoots <ut into two pieces each 5 inches long, being careful to put tho warn in tho 
collar ot the upper cut. 

Hoots cut and scions put m the same as flic* last, hut leaving the side blanches on 
the root. 

Hoots ( uf into ttuee piec os each i me lies long, again putting the s< ion ou the collar 
of the upper cut. 

In like inanuei the roots were cut into bits 2 inches and 1 inch long. 

The conclusions fioni one gear’s woik are: 

The whole root has no advantage over a piece root of the same sisse (si/o refers 
to both length and thickness). 

Hoots with the small side brandies left on gave better results than roots of th© 
same sw> with the rootlets cut awa> . 

Roots 5 inches long gave better results than roots 4 inches, 2 in< hes, or 1 inch long, 

Roots 5 m< lies long not trimmed gave nearly as good results as roots 10 inches long. 
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Troublesome members of the mustard family, O. B. Waldron 
(North Dakota Sta. Bui. No. (i, June, lSf):J, pp. if V, //V/.v. 7). — Illustrated 
popular descriptions of wild mustard (Brassica sinapistrum), tansy 
(Sisymbrium eaneseens), treacle mustard (Erysimum asperum), worm- 
seed mustard (Erysimum eheirunthoides ), false tlax (Cameliua saliva ), 
shepherd’s purse (('apselta bursa past or is). penny vross(Thlaspi arvense ), 
and pepper grass ( Lepidium intermedium). The necessity of great, care- 
fulness in sowing only pure seed of cultivated plants is urged. In 
some cases hand-pulling of weeds has been found profitable. Ifneces- 
sary, plowing the crop under with the weeds should be resorted to. 
Summer fallowing and plowing fallow during July and August are 
likely to spread these weeds. 

Weeds of West Virginia, <J. F. Millspatkdi ( West Virginia Sta. 
Bui. No. May. As . 02 , pp. Jigs. ofi ). — Brief descriptions of 20 

species of weeds, with suggestions as to means for their eradication. 
The. weeds described are classified as follows: 


iV.ri'TJiual 

IJn-iiuicil 

A initial . 
Total 


1 

1 Woist,: 

! 5 

Had. 

i 

i Tndif- 
In out 

Total. 

1 

! 42 1 

4f> 

i 

; 38 

125 

13 

0 

! i 

20 

27 

17 

u 


i X2 

! (iH 

1 

50 

| 200 


DISEASES 0E PLANTS. 

A few common diseases of crops and their treatment, F. D. 

Chester (Delaware Sta. But. No. 15, Jan., lSf)L\ pp. Vi). 

KynopttiH . — Accounts of experiments with fungicides for diseases of grapes, pear leaf 
hlight, and pouch rot; notes on diseases of potatoes; and formulas for various 
fungicides. During three years Bordeaux mixture has been found an effective, 
and cheap fungicide for black rot ol* grapes. Other copper compounds were 
successfully used on grapes in 1891. Several copper compounds have proved 
effective for pear loaf blight. A copper and ammonium earbonate mixture was 
successfully used for peach rot. 

Experiment s on grapes. — A summary is given of experiments in 1889 
and 1890 at Smyrna, Delaware, with Bordeaux mixture for black rot 
of grapes. Detailed accounts of these experiments were given in Bul- 
letins Nos. <> and 10 of the station (E. B. R., vol. I, p. 195, and n, p. 
713). 

hi 1888 the black rot held complete possession of* Mr. Anthony s vineyard, and as 
a cotmetfjneiice he obtained from 1,200 vines less than 250 pounds of fruit, bis loss 
that year being approximately 98 per cent of a normal crop. In 1889 the vineyard 
was treated with the Bordeaux mixture. The season was an especially wet one and 

5241— No. 2 5 
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every condition favorable to tlio disease prevailed. Notwithstanding this, 1,088 
sprayed vines yielded 2,953 pounds of sound fruit, or 2.71 pounds per vine as com- 
pared with 0.28 pound per vine the year previous. Although this represented but 
about one fourth of a normal crop, the low yield is not all to be charged to the rot, 
but partly to an unfavorable season and partly to the diminished vitality of the 
vines, owing to the prevalence of disease during previous years. 

tn 1890 the vineyard was treated for the second year, and as a result 879 sprayed 
vines yielded 7,451 pounds of sound fruit, or 8.47 pounds per vine, as compared with 
2.71 pounds per vine the previous year, while an actual count showed but one half 
of 1 per cent of decayed fruit. 

In 1891 the vineyard was treated for the third y ear, and at harvest yielded 16,000 
pounds of ftonud fruit from 1.2(H) vines, or 13.3 pounds per vine. An actual count 
made by Mr. Anthony just, before harvest revealed but live decayed berries in the 
entire vineyard. 

The average cost of applying Bordeaux mixture live times each 'sea- 
son at the rate of one fourth gallon per vine at each application, has 
been 2.77 cents per vine. 

Notes and tabulated data are given for an experiment in the vicinity 
of the station in which copper carbonate in suspension, copper soda 
hyposulphite, Johnson’s mixture (copper sulphate and ammonium ear 
bonate), and a copper and ammonium carbonate mixture (copper car 
bonate 8 ounces, ammonium carbonate 1 pound, water 25 gallons) were 
each applied to grapevines live times during the season of 1891. The 
average percentages of decayed fruits on the treated vines were 0.85, 
1.56, and 1.96 for the respective mixtures, as compared with about 40 
per cent on the untreated vines. Johnson’s mixture and the copper 
soda hyposulphite have a tendency to injure foliage. 

Experiment on pears .— In Bulletin No. 13 of the station (15. S. R.,vol. 
Ill, p. 144) an account is given of experiments with various fungicides 
for pear leaf blight (Entomosporhim manriatum). These tests were re- 
peated in 1891 on twelve pear trees. The results for the two years are 
summed up in the following table: 


Health* of experiment* with fungicides for pear leaf blight. 


Fungicides. 

Action on foliage and 
fruit. 

Value in treat- 
ment of leaf 
blight. 

(A) Ammoniac al solu- 
tion of copper carbon- 
ate. 

(B) Copper aiul ammo- 
nium carbonate mix- 
1 ure (original form). 

(C) Copper carbonate in 

A tendency to injure fo- 
liage and roughen the 
fruit. 

Little or no action on 
foliage or fruit 

No action on fruit or 

Effective 

Equal in effbetive- 
nesft to (A). 

Effective 

suspension. 

foliage. 


(I)) Bordeaux mixture. . 

do 

Very effect Ivo ... 

(J£) Modified e&u celeste. 

But alight action on fo- 

, . do 


liage. 


(0) Copper soda hypo- 
sulphite. 

<H) Johnson’s mixture . . 

(1) Copper and ammo- 
nium carbonate mix- 
ture (later form). 

Little or no action on 

Effective 

foliage or fruit. 
Injured foliage and fruit . 
Little or no action on 
foliage or frnit. 

Should not bo used. 
Very effective .... 


Kcinnrks* 


Ercferablo to (A.) 


expensive turn trouble Rome 
wbmi used for loaf blight 
alone. 

High per cent of perfect fruit 
iu 381)0. Cap be used one 
half strength for leaf bUehfc 
alone. 

Nothing special to recom- 
mend it.. 
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Experiment on peaches . — In 1891 the copper and ammonium carbon- 
ate mixture was nmd for peach rot on ten trees on a farm near Seaford, 
Delaware. The applications were made four times between June 3 and 
July 3. At harvest 89 per cent of the fruit on the treated trees was 
♦sound while unsprayed trees did not yield a single sound peach. An 
attempt- was made to apply Bordeaux mixture, but the injury to foliage 
li*om this mixture was so great that its use was discontinued. 

Diseases of the potato * — Description of potato rot {Fhytophthora in- 
festuns ), a bacterial disease, and leaf blight (Maerospontm solan i ), with 
suggestions regarding treatment. 

Fungicides . — Formulas for the fungicides used in the experiments 
recorded in the bulletin. 

Treatment of some fungous diseases of fruits, L. H. Pa motel 
(Iowa Hta, Ihd. No, 17, Mag, 1S92, pp, U ( )~4 4 ,7, plates .7, figs, 2), 

Synopsis . — A report on stirreasful experiments m !SiU with ammoniaral curl innate of 
eoppor and Uordt*au\ mixture separately, for powdery mildew and spot diseases 
of currants and cherries and leal blight of the pear. 

The ammoniacal carbonate of copper was prepared by adding 3 
ounces of copper carbonate to 1 quart of ammonia (sp. gr. 2(>) and 
diluting with 22 gallons of water. 

The Bordeaux mixture, was prepared as follows: u Twelve pounds of 
copper sulphate dissolved in 20 gallons of water. The copper sulphate 
was broken up. The water was allowed to act usually from twelve to 
twenty -four hours, by which time most of the copper sulphate had dis- 
solved. In another vessel slacked lime was prepared by using 8 
pounds of lime to 12 gallons of w ater. The lime and copper sulphate 1 
solutions were then poured together and enough water added to make 
50 gallons.” No injury to foliage resulted from the use of these fungi- 
cides. 

Currants , — -White Dutch currants sprayed with the Bordeaux mix- 
ture June 9 and 20 and July 3 lost many of their leaves during the 
latter part of August, but were in bettor condition than unsprayed 
bushes. Seven applications of the ammoniacal carbonate of copper 
between June 6 and August 13 gave decidedly favorable results, though 
frequent rains fell during the period of spraying. On Black Naples 
currants the results of spraying with ammoniacal carbonate of copper 
were not so marked. 

Cherries . — Ammoniacal carbonate of copper was applied to Mahaleb 
seedlings budded with a Russian variety ten times between June 6 and 
August 4. Tabulated data taken August 12 show that the average 
height of thirty-five each of the treated and untreated plants was 2fi.fi 
and 25.3 inches resj)cetively ? number of leaves 128.5 and fi2,5. Powdery 
mildew was entirely absent from the treated plants, but very abundant 
on the untreated. 

Bordeaux mixture was applied to .Russian seedlings and Mahaleb 
seedlings budded with Russian varieties seven times between June 10 
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and August 6. Tabulated data taken August 27 show that the average 
height of thirty dive each of the treated and untreated plants was 0 and 4 
inches respectively^ number of leaves 15 and 5, number of branches 
1.3 and 0.5. There were fewer spotted leaves, but as regards powdery 
mildew the difference was not so marked as in the experiment with 
anunoniacal carbonate of copper. 

Bordeaux mixture was also applied to budded cherries of the varie- 
ties King Morello, ( Jriotte du Norde, and Sklanka live times between 
June 13 and July 2. Tabulated data taken July 13 show that the 
average height of thirty each of t lie treated and untreated plants was 
29.8 and 25.7 inches respectively, number of branches 7.3 ami 0.7, number 
of leaves 202 and 53. Many ol* the untreated leaves were yellow and 
spotted. Powdery mildew was checked on the treated plants. 

Fairs . — Ammoniacal carbonate of copper was applied to pear trees 
for leaf blight eight times between duly 8 and August 1. Tabulated 
data show that the average, height of twenty live each of the treated 
and untreated trees was 39.2 and 38.5 respectively, number of branches 
10 ami 6.4, number of leaves 258 and 53. 

Treatment of potato blight with Bordeaux mixture, E. 8. (Ioit 
(Wisconsin Sta. Report for 18!) 1, pp. JUS- ill), — A report on experiments 
carried on by the station in cooperation with this Department and pre- 
viously recorded in the Journal of Mycology, vol. vn, p. 23, and in the 
lteport of the Secretary of Agriculture for 1890, p. 400. The increased 
yield from the use of the fungicide more than repaid the cost ol* the 
treatment. . The best yields were obtained when the Bordeaux mixture 
was used in its full strength. 

Experiment in the treatment of apple scab, E. S. Goff ( Wiscon - 
sin Sta. Report for 1891, pp. 100, 161 ). — A summary of experiments 
carried on by the station in cooperation with this Department, in which 
copper carbonate dissolved in ammonia, “sulphur powder,” and a. com- 
pound of copper sulphate and ammonium carbonate were used in the 
treatment of apple scab. A detailed report of these experiments was 
published in the Journal of Mycology, vol. vu, p. 17. The ammoniacal 
solution of carbonate of copper was most satisfactory, and the best re- 
sults were secured when the spraying was commenced before blooming. 


ENTOMOLOGY. 

Entomological notes, I. II. Okcutt and 3. M. Aldrich (South 
Dakota Sta . Bui. No. 30, March , 1892, pp. 20, figs. 2).— The in sectary 
recently constructed at the station is briefly described. 

“About the middle of May, 1891, an examination was made of 748 
cocoons of Oimbex amerlcana, the large willow sawfly, for the purpose 
of ascertaining the proportion that were parasitized. The results were 
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as follows: 375 cocoons, or 50 per cent, contained healthy larvae or 
pupa 4 5 220, or 31 per cent, contained cocoons of a large parasite, Oph ci- 
te* <fl<uieop(erus 1 Linn. ; 25, or 3 per cent, contained several cocoons each 
of smaller hymenopterous parasites; 23. or 3 per cent, contained dip- 
terous parasites; 00, or 13 per cent, contained larvas dead but not 
parasitized .* 1 Descriptive notes are given on the following species 
reared from this collection: Ophettes yUiucopIcrus, Cnjptus mind us, Lim- 
nerin ferrmjineipes, Mesoehorvs welleus, and S '(treophaya cimbicis^ n. sp. 

An examination of the stomachs of 15 striped gophers resulted in 
the finding of ki 10 or 20 cutworms, 11 other lepidopterous larva*, 3 
grasshoppers, and 2 crickets, all of which may beset down as injurious. 
The number of beetles of all kinds could not be definitely ascertained, 
but was 30 to 35. None of them were species which are noted either 
for benefiting or injuring the farmer. 1 * Tin 4 stomachs also contained 
corn, grass, grain, etc. 

A cheap device for applying insecticides to potatoes in the field is 
described and illustrated. 

It is in a degree a modification of tin* common street sprinkler, tin* delivery being 
arranged ho that the liquid falls onh on the rows. The hind wheels and axle of a 
\\ agon w ere taken to begin w ith ; a tongue w as added and a platform for a barrel 
Avas built ovei the axle; underneath the barrel a connection was made with a long 
transverse delivers pipe, whieli avoh loeafed behind the wheels, resting on iron 
supports running back trom the corners of the platform. '1'hts pipe carried tli*r« 
lmckward-diiw ted nozzles, at the same distance apart as the rows of potatoes 
feet). The* sprinklers are the size used on small sprinkling pots and woie obtained 
at u hardware store. Asolo from the w heels and axle the entire cost of material was 
about #5. 

An account is given of an unsuccessful attempt at wintering bees at 
the station. It was found that the bees did not obtain much honey 
from the native wild flowers. So little honey was stored that it was 
necessary to feed the bees during the winter. 

Soap suds were successfully used for lice on cabbages, and kerosene 
emulsion for lice on live stock and scab on sheep. 

Work in economic entomology, 15. S. Gotf ( Wisconsin tita. Report 
for imi, pp, 1GQ~17r>, ftgn. o). 

Syvojwix . — A report, on (1) u new method of applying koroHcne for insects; (2) 
trapping and poisoning cutworms; prevention of the ravages of the cabbage 
maggot by moans of tarred paper placed around the sdem of the plant; and (4) 
experiments in spraying for the aphis with kerosene. 

A new method of applying kerosene for insects , — During throe seasons 
satisfactory results have been obtained by applying kerosene as fol- 
lows: The method is very simple and consists in so constructing the 
lower valve seat of a pump that it allows the entrance of water through 
one opening and kerosene through another. The two liquids become 
mixed in passing through the valves and cylinder of the pump, ami are 
finally broken up into an exceedingly fine spray by being forced through 
a good spraying nozzle.” 
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The pump used, with its kerosene attachment, is illustrated. 

The mechanical mixture secured with this apparatus, while not absolutely perma- 
nent, has been found upon re] tea led experiments sufficiently Blow of separation for 
safe use upon plants. When the spray is collected in a, glass vessel the liquid appears 
milky white. The kerosene rises at a rate proportionate to its amount, but the 
mixture retains its milky appearance for hours. * * * 

The mechanical mixture of kerosene and water, as produced by the modified 
pump here described, was tested upon the foliage of arbor vitie, Norway spruce, 
peony, rose, sweet William, oat, strawberry, apple, mountain asli, grape, raspberry, 
blackberry, plum, moonflower (Ipomaa), and Chapman honey plant (Echinops xphtv- 
rocephahot). In no case did it prove injurious, unless the amount of kerosene ex- 
ceeded 10 per cent, and in many cases it was quite harmless when used in much 
stronger proportion. The grade of kerosene used in every case was the common 
“headlight” illuminating oil. 

Many other tests of the apparatus wore made the past season, with the result that 
kerosene applied in this manner proved equally efficient as a destroyer of insects 
with the soap emulsion mid no more injurious to foliage. It is more penetrating 
than the soap emulsion and is more satisfactory to use as it passes through the 
pump much more readily. 

Tumps intended for spraying kerosene in this manner should not have rubber 
packings as the oil acts rapidly upon rubbrr. It did not appear to affect the liose, 
but the rubber piston of the pump used was soon destroyed. A leather piston sub- 
stituted for the rubber proved satisfactory and durable. The same, applies to the 
kerosene emulsion. 

It was also found that bisulphide of carbon sprayed with water through this 
attachment makes a mixture that is sufficiently permanent for practical purposes. 

Notes on cut norms. — In tin* spring of 1890 and 1891 experiments worn 
made in trapping cutworms beneath piles of poisoned clover, rye, grass, 
and prickly eomfrey. Many worms were secured, but the poison (Paris 
green) did not. destroy them in any considerable, number. In one case 
it appears that out of six hundred and forty-six cutworms which had 
been some hours beneath the poisoned clover piles, not more than one 
hundred and forty-six were killed by the poison. A record of the num- 
ber of cutworms trapped during a fortnight (May 20 to June 5) indi- 
cated that the number of cutworms in the soil may be reduced by 
trapping during a considerable period. 

A new preventive against the cabbage maggot . — About the year 1887 
W. W. Tracy of Detroit, Michigan, undertook to prevent, the entrance 
of the newly hatched larvte of the cabbage root maggot (Anthomyia 
bramicai) into the roots of the young cabbage plant by placing a piece 
of heavy man ilia paper in a horizontal position closely about the stem at 
the surface of the ground. For various reasons this method did not 
prove satisfactory. 

In the spring of 1889 it occurred to the writer to substitute tarred paper for the 
tuanUla paper previously used, with the additional protection of adding a bit of 
grafting wax to secure a union between the paper and the stem. This proved en- 
tirely successful. * * * 

The next season (1890) preparations were made for a more extensive trial of the 
tarred paper cards, and a tool was devised for cutting out at one operation a hex- 
agonal card, with a slit reaching to the center and a star-shaped cut at the center, 
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so that fcbo same card may accommodate itwelf to any size of stern and still make 
a tight joint. 

Cards were sent to a number of persons, hut. the season was not 
favorable for the development of the maggot, and reports were received 
from only two parties who had been troubled with these insects. fn 
1891 another trial with tin* same device was made by one of these par- 
ties on a more extended scale. In both years the results were satis- 
factory. The paper cards and the tool devised by the author for cutting 
them are illustrated. 

The cards are cut in an hexagonal form in order to better economize the mateiial, 
and a thinner grade of tarred paper than the ordinal y roofing felt is used as it is 
nol only cheaper, but being more flexible the cards made from it are more readily 
placed about the plant without being torn. 

The cards should be placed about the plants at the time of transplanting. By 
bending the card slightly, the slit will open sufiicieni ly to admit the stem of the plant 
to the center, after which the rare! should he spread out and the points formed by 
the star-shaped cut should be pressed snugly about the stem. 

Experiments in up ray in ij for the aphis . — Experiments with kerosene 
emulsion on apple trees and snowball bushes in the spring of 1891, be- 
fore the buds opened, gave negathe results, but “spraying with kero- 
sent' emulsion containing Id per cent of kerosene April 24, just as the 
lmds of the apple were beginning to burst, w as almost ent irely success- 
ful in destroying the Aplihhe. Spraying with the same strength on a 
viburnum bush two days after t lit' buds had commenced opening ap- 
peared to do very little good.” 

Insecticides, F. «1. Niswandku ( Wyoming St a, But. Xo. 7* July , 1892, 
pp. <S). — Descriptive notes on the preparation and use of the arsenites, 
kerosene emulsion, pyrethrum, tobacco decoction, atid bisulphide of 
carbon. 

Entomological notes, H. Osborn (Iowa St a. Bui No. 17, Map, 4892, 
pp. 444-4X2 ). — This includes a summary of Farmers’ Bulletin No. 7 of 
this Department., regarding the safety of eating sprayed fruit, and notes 
oil observations by A. M. Sharp of (lladbrook, Iow a, on a number of 
insects attacking useful plants in 1891, and on a kind of bot on the 
necks of kittens, w hich (mused their death. 


FOODS— ANIMAL PRODUCTION. 

E. \V. Allen, Editor. 

Analysis of feeding stuffs, F. W. Woel ( Wisconsin 8ta. Tteport 
for 1891) pp. 203-219 ). — The materials of which analyses are reported 
include refuse feeds from buckwheat mills, oatmeal factories, brew- 
eries, and starch and glucose factories, together with rye shorts, corn 
bran, corn meal, cotton seed meal, and ship stuff. The analyses of 
some of these are given below. 
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A nalyses of refuse material* for feeding "luffs. 


Composition of water-free substance* 



Water. 

Ash. 

Crude 

pro- 

tein. 

Crude 

fat. 

Crude 

fiber. 

Kitro- 
«en- 
free ex- 
tract. 

Tulal 

nitro- 

gen. 

Alim 

minoid 

liitro- 

gen. 

Refuse from buckwheat mill* 

jfVr ct 

Per ct. 

Per ct 

Per et. 

Per ct. 

Per ct 

Per ct 

Per ct. 

Buckwheat bulls 

8. 84 

2. 10 

4 52 

0. 70 

49 10 

43. 40 

0.72 1 o 72 

Buckwheat bran 

8 74 

2. (52 

8. 05 

2 27 

42. 05 

45. 01 

3.16 

2. 98 

Buckwheat bran 

12 28 

4.18 

19. 94 

5. 23 

29. 07 

41.58 

1.29 

1. 29 

Buckwheat shorts 

12.28 

ft. 05 

29 51 

8.85 

13. 45 

42. J 3 

4. 73 

4. 38 

Buckwheat shorts 

0. 97 

6 50 

51 31 

8. 29 

5. 30 

49. 00 

4 96 

4 83 

Buckwheat uiitl <1 lings - 

12 45 

7.12 

35 18 

10 12 

4. 48 

43 09 

Ft. 63 

ft. 46 

Buckwheat middlings . ... 

Reftisc from oatmeal lactones 

9. 45 

0 18 

32. 47 

8 84 

4. 30 

48. 15 

5. 19 

4 90 

Oat shorts * 

5 52 

4 15 

19. 12 

0 59 

9, 44 

60 70 

3.06 

2. 78 

( ri'ouml feed 

8.51 

;i as 

12 60 J 

4.71 ; 

8 11 

71 30 

2. 02 

1 80 

Oat dust 

Refuse from statoh and $ilucu*e . 
factories : i 

5 01 

1 0 40 

15 31 j 

j 

5.03 | 

i 

10 78 . 

! 

55. 79 

2.45 

2. 39 

Glucose teed I 

71 60 

I 5. 58 

17. 00 ' 

9.01 I 

12 14 | 

55 67 

2 82 

2 53 

Gluten meal 

o 93 

1 54 

16 75 i 

7 54 | 

4. 95 

09.20 : 

2.71 

2. 71 

Starch refuse 

7 55 

1 08 

14.72 ; 

9.29 1 

8 80 • 

65 51 1 

2 30 

2. 28 

Germ meal 

0. 80 

1 25 : 

11.69 1 

4.03 . 

30.57 

71 80 

1.87 

* 

Germ meal 

Miscellaneous feeds: 

9.87 1 

1 01 1 

11.19 ; 

i 

0 17 ; 

32 54 

69 09 

3.71) j 


(lorn bran - - 1 

1 1 00 j 

2 :io ' 

13.72 j 

9 15 

4 98 , 

69 70 • 

2 20 

! 2. oo 

Barley feed 

0. 21 j 

5 92 1 

20.57 j 

1.77 

13.75 1 

57.99 , 

3, 29 

3. 07 

Locust bean meal 1 

9. 99 

2 72 i 

1 

5.84 ■ 

0.47 i 

7 01 

83.90 1 
1 

0. 93 

0.71 


The various operations in tin* milling processes and the strut' tine of the buck - 
wheat grain are indicated by the composition of the different products, as given 
above. In the milling process the hulls are first separated from the inner portion* 
of the grain ; the first analysis given shows the composition of the pure hulls. * ** * 

The shorts and middlings are composed of the seed coats of the grain w ith the layers 
lying close to them, with a greater or smaller admixture of the hulls. They are 
valuable as cattle foods in an inverse proportion to the quantity of hulls they con- 
tain. * * * The oat dust is obtained in the first hulling operation of the kiln- 

dried oat. grains, from the end “ fuzz,’’ with a small portion of the starchy part of 
the grain. The “ground feed” is a mixture of oat shorts and corn. * * * 

The glucose feed or “sugar feed” as it is sometimes called, is a wet feed that 
must be fed at once to prevent its ferment ing. The starch refuse constitutes the 
coarse portion of the corn from which most of the starch lias been removed, and it is 
made up of fftie germ, gluten, and hulls of the corn. It is dried by pressure and sub- 
sequently by steam drying. The gluten meal is prepared from this feed b,v separating 
t lie coarse bulls and germs from the liner portion, either before pressing and drying 
or tfft^i tin? process of drying. The germ meal is a refuse feed from starch factories. 
It lias coifte'into some prominence of late as a cattle food; the corn is heated for 
*eiglit hours at 140° 1<\, and after a certain per cent of starch lius been taken out it is 
kiln-dried and ground. * * * The corn bran is a cheap refuse feed, with a fair 

proportion of protein and rich in ether extract and starchy matter, and it would 
seem that it is well worthy of a trial ; it may he had usually at $5 per ton, hut lias 
been sold for $10 pei ton during the past season of high prices for rattle foods. ' * * 

The barley feed consists of cleanings and scon rings of malt sprouts, and no great 
claims are made for it by the manufacturers, it being sold at a nominal price. * * * 
The locust bean meal is said to be used extensively in this country and in Furopc 
as an ingredient of calf meal. It is the locust bean (from honey locust) ground to- 
gether with the sweet pod. 

A discussion is given on tlie commercial valuation of feeding stuffs, 
and a calculation is given of the valuation per ton of the feeding stuffs 
here reported on, the valuation being based on the author’s figures, 
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protein 1.5 cents, tat 3.G cents, and carbohydrates 0.47 cents per 
pound* These are said to be the prices ordinarily paid for these food 
ingredients in concentrated cattle foods in Wisconsin. 

Composition of some feeding stuffs, G. H. Failyer and J. T. 
Willard (Kansan 8ta. Bui. No. H2, Dec., 181)1, i)p. 225-228 ). — Analyses 
with reference to food ingredients arc given of stock melons, sugar 
beets, sugar beet tops, 2 varieties of sweet potatoes, artichokes, 
prairie hay and millet hay raised upon the station farm, and of linseed 
meal, wheat bran, shorts, middlings, and sorghum seed. The compo- 
sition of part of these is as follows: 

Composition of feeding stuffs grown in Kansas. 


Com position of dry mutter. 



Water 

A all 

Crude 

protein. 

Crude 

lat. 

Crude 

libel. 

, , 

Nitrogen- 
t ree 
extract 


Pei cent. 

t*er relit 

l\r cent 

Pet rent. 

Per rent 

Per cent. 

Stink melons . 

U5 22 

7 40 

0 38 

0 81 

21. 15 

61.26 

Sugui beeta trouts* 

. ... 84 04 

4. M 

11 0.5 

0, 19 

5 93 

78.01 

J.«’M\ UK ol KllgUI heel 8 

Sttcet pot Mtoer* 

87 hi) 

' 16.23 i 

19 52 

2 03 j 

| 8. 83 

| 

53. 41 

Southern tjueen 

69 77 

3 60 

5 88 

0 93 ! 

! 2. HO 

86. 73 

lied Bermuda . . .. 

71 32 

3 87 

6 58 

0 68 | 

! 2.57 l 

86. 30 

A rl it hokea t fresh) . . 

...... >i r»u 

1 r» Xi 

12. 08 

! 0 60 ! 

| 3 43 | 

78. 50 

Millet Imy - 

7 IK5 

8 91 

9 27 ! 

1.60 j 

| 32, 73 | 

47, 49 

Prairie h.iy (upland) ... 

8 60 

, 8. 93 

5.21 

| 2.7) 

30 09 

52. 43 


Composition of Kaffir corn, oats, and wheat at different stages 
of growth, 0. 11. Fail visit and •!. T. Willard (Kansas Hta. BuL No. 
.7 1*, Dee., pp. 22V-222, plate 1 ). — Analyses of the kernels and fod- 
der of Ka dir corn, white variety* and of the grain of oafs and wheat 
cut at different stages of growth are given as follows: 


Composition of Ixafftr corn, oats, and wheat at differed stages. 


HJHliplOh. 


Kuflir corn, fodder. I 

Stud in noM. milk | Aug 27 

Kt*ed in soft dough j Kept. 4 

Seed in hard dough ' -dio . . . 

Seed hard, easily uplif - - Soph 17 

Seed hard, nearly ripe s Oet. If 

KalHr rnm, grain : j 

Hood in no it milk j Aug. 27 

Surd in »<>lt dough . ! Sent. 4 

Seed in hard dough ; . do... 

Seed hard, easily split Sept. 37 

Seed hard, nearly ripe Oct, if 

Oats, grain: 

Seed in milk .Tune 27 

Seed in dough duly 6 

Seed ripe duly 12 

Wheat, grain : 

Seed in soft dough June 11 

Seed ripe J une 18 


Crude 

Crude 

a all. 

pro- 

tein. 

Per ct 

Per et 

9. 80 

8 03 

8. 95 

7. 28 

10. 12 

7. 56 

9. 61 

6 55 

8, 50 

5. 86 

2 29 

15. 24 

1.95 | 

32.38 

1 91 

; 12.42 

1.77 

31.94 

1.86 

32. 06 

4.91 

34. 45 

4 39 

32. 17 

4.45 

32, 46 

3.03 

16,98 

1.80 

15.94 


In dr\ nuttier 


noids nitio 


; Crude Crime, ft: “ 

j to IHkw*"''’? 

teact. 


Per et Peret.\Perct Per etJPer et.\ Per et. 
H C 3 6 44 | 0. 85 2. 36 33. 91 45. 30 

7. 28 5 57 i 0.28 1. 72 34 89 47. 16 

7.56 5 89 1 0.27 2 30 33.43 40 59 

6 55 5 71 0,14 1 88 33.97 47.99 



2,75 76.40 

2.54 78.08 
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The table shows that both the fodder and the grain of the Kaffir com rapidly 
decreased in albuminoids between the first and second stages, and slowly thereafter. 
Inthe fodder the fiber was nearly constant, but it decreased inthograin. The nitrogen- 
free extract, sometimes called carbohydrates, increased in both parts of the plant. 
The non-albuminoid nitrogen is more abundant in the growing plant than in the 
mature one. All of these changes are percent age changes. They are in the main 
the result of greater increase of some constituents than of others. Thus, although 
there is a percentage decrease in the albuminoids, there is a greater total weight in 
the grain when ripe than at any previous time, being more than twice as much at the 
last cutting as at the first. In the fodder there was a slight decrease in the whole 
amount of protein. 

The conclusion must he, that it is more profitable to harvest the crop when ripe or 
nearly so than at any earlier time. This is true when fodder is an important con- 
sideration as well as when the grain is most important. * * * 

What has been said upon the variations of the composition of Kaffir corn grain 
applies with little modification to the oafs and the wheat. The first cuttings of Kaf- 
fir corn were made at au earlier stage of development. This may account for the 
greater variations of Kaffir corn than is observed in the other grains. 

Analyses of fodder articles {MasMichuHett# State Sta. But. Xo. 
Jane, 18?KL\ pp . f.V-76). — Analyses of gluten meal, corn germ l*eo<(, maize 
feed, com meal, ground barley, cotton- seed meal, ami chicken feed 
(ground meat scraps). Some of these are given below: 


Analyte* of feeding stuff*. 



j Chiton food. 

Corn 

perm 

teed. 

Maize 

teed. 

Ground 

barley. 

Ground 

meat 

rtrrapti. 

Moisture 

Per cent. 

Percent 

Percent 

Per rent. 

Per cent . > 

Per cent 

6 81 

8.07 

7.55 | 

8 CO 

10.91 | 

a 71 

Composition of dry matter- 







Crude ash 

1 1.81 

0.77 

0. 87 

0.92 

3.19 1 

35. 61 

Crude cellulose 

u :m 

r> o» : 

14. 05 

7. 93 

4.10 ! 

Crude fat 

11.73 


12. 17 

7. 90 

2. 13 ! 

20. 31 

Crude protein 

UH 4:? 

26. 16 

10. HI 

29. 40 

33 33 t 

40. 08 

Nitrogen- free extract 

51.64 

54. 52 1 

62. 10 

5 3. 85 

77.25 j 



JOG. 00 j 

1(H). 00 | 

100. 00 

300.00 j 

100. 00 j 



Composition of feeding stuffs, F. W. Wole ( Wisconsin Sta. Report 
for 1891, pp. 193-202 ). — A popular explanation of the terms uned in the 
analysis of feeding stuffs; the composition and the per cent of digest- 
ible materials in various feeding stuffs; Wolff’s feeding standards, with 
explanations of their use; and directions for compounding rations. 

Feeding experiments with milch cows, 0. A. Goessmann (Mas- 
sachusetts Stole Sta. Bui. No. 42, June, 1892, pp. 13). 

Synopsis .— A comparison on l'onr cows of silago from dent and sweet corn with com 
stover from the same varieties, the grain ration remaining constant. The stover 
rations proved cheaper than those containing silage. 

The experiments described were with four cows from 5 to 8 years old, 
mostly well advanced in milk. The trial extended from November 8 to 
March 22, including five feeding periods of from two to five weeks each. 
During four periods, feeding a constant grain ration of 3 pounds each of 
wheat bran, maize feed, and cotton-seed meal per cow, a comparison 
was made between corn stover from JStowell Evergreen sweet com 
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and Pride of the North dent corn and the silage made from these 
2 varieties. The stover and silage were both fed ad libitum . Hay 
(5 pounds per head) was led in each silage period. In a fifth 
period the cotton seed meal was replaced by 3 pounds of corn meal, 
and the coarse fodder consisted of hay and sugar beets. The corn 
for the silage was cot when the kernels were beginning to glaze. 
The stover was from the matured crop and was field-cured. It was 
cut for feeding. The maize feed is described as “one of the waste 
products of corn obtained in connection with the manufacture of glu- 
cose sugar. * * * It represents the dried grain residue of the 
maize kernels after the principal part of its starchy material lias been 
removed, and contains more or less of the broken up skins of the ker- 
nels.” The analyses of the feeding stuffs used, with reference to both 
food and fertilizing ingredients, are tabulated, together with the aver- 
age milk yield in each period, weekly analyses of the milk, live weight 
of the animals, and total and net cost of the rations. There was a 
gradual decline in the average milk yield, as was to be expected, but 
this is believed to be normal. There is no indication from the data 
given that it was affected by the changes of coarse food; neither were 
there any uniform changes in the composition of the milk which could be 
attributed to change of food. Tin* following are the market prices of the 
feeding stuffs used and the percentage and valuation of the fertilizing 
ingredients in the same. .Nitrogen is valued at 15 cents, phosphoric 
acid at 54 cents, and potash at cents per pound. 


Cost of foods and percentage of fertilizing ingredients in the same . 




Corn i Wheat 
meal 1 bran 

i 

Maire 

teed. 

Cotton 

Heed 

meal 

.. 

Hay 

Sweet l)enl 
corn <10111 
Mover, stover. 

Sweet 

corn 

Milage. 

Dent 

torn 

Milage. 

Sugar 

beeta. 

Moiist-ure 

per cent. 

IK. 2© 

10.01 

8. 70 

7.03 

9 72 

41.62 20 10 

84. 30 

79, 92 

85. 27 

Nitrogen 

Cljosphorio arid . 

. do 

1 70 

2 00 

4.03 

5.77 

1 38 ; 

V. 57 

0. 99 

0. 20 

0 27 

0. 26 

. . do.... 

0 71 

2, 85 

0 70 

2. 33 

0 30 

0.20 

0. 29 

0.09 

0.14 

0.10 

JPutuHHium oxide. 

... .do .. 

0. 44 

1.03 

0. 43 

1.72 

1 57 I 

1.00 

1.40 

0.41 

0.33 

0.48 

Valuation ixu 2,000 pound# . . 

r*r» ;*i2. 40 

*13.25 

*21.42 

$:>. 95 i 

*2. 83 $4 55 

$1.00 

S $1. 26 

*1 32 

Market price 


31.00 22.00 

■ 25. 00 

29. 00 

15.00 

5.00 

5. 00 

2. 50 

2.50 

1 _ 

5.00 


The gross cost of the daily ration was greater with the. silage (19.15 
and 20.32 cents) than with the stover (14.42 and 15.04 cents), the higher 
price in each ease representing the sweet corn. The hay fed with the 
silage probably increased the cost of those rations. Assuming 80 per 
cent of the fertilizing ingredients to he recoverable and valuing these 
on the basis given above, the net cost of the fodder rations was 0.58 
and 7.75 cents per day, respectively, and of the silage rations 10.69 and 
11.72 cents. In the period in which corn meal was substituted lor 
cotton seed meal and sugar beets and hay for com stover, the net cost 
of the ration was 16.7 cents per day. The stover rations therefore 
proved the cheapest rations in every respect, and the dent stover ration 
cheaper than the sweet corn stover, presumably because less dent stover 
was eaten. 
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The relative value of corn silage and field-cured fodder com 
for milk and butter production, F. W. Wole ( Wiscoiwin Sta. Re- 
port for 1891) pp, 49-60), 

Sympnis , — A comparison on twenty cows of corn fodder and silage from the same. Ofte 
lot. was ted the corn fodder ration and the other the silage ration the first pe- 
riod, and in the second period the lots were reversed, the same amounts of grain 
and hay being fed at all times. Pound for pound of dry matter the corn fodder 
waft slight! > more effective. The calculated \ield of milk and hotter per acre 
of land was in favor of flic silage. 

This experiment is in continuation of others on the same subject 
made in previous years and published in the annual reports of the sta- 
tion. Abstracts of the more recent of these are given in E. S. Bill. 
No. 2, part i, p. 192, and E. 8. 11., vol. ir, pp. 430 and 440. 

In the experiment here described, twenty cows, all new in milk, were 
used. These were divided into two lots, which were alternated on the 
silage and fodder rations. The rations consisted of 4 pounds of hay, 5 
pounds of wheat bran, and 2 pounds of wheat shorts, with either silage 
or dry fodder corn ad libitum . 

The experiment proper began December 15, 1S!H), after a week of preliminary feed- 
ing. The. first period lasted until February 9, when the feeds were levelled, and the 
ten cows having received silage during the first period were fed dr\ fodder corn 
during the second period, and rice versa. The week following the first period was 
not considered as belonging to the experiment proper. The second period lasted 
from February 16 to April 13, making the number of days in which the experiment 
was conducted one hundred and twelve in all. 

Both the silage and the fodder com wore from Burrill and Whitman 
Ensilage and Pride of the North yellow dent corn. Samples of the feed- 
ing stuffs were taken weekly at tin* time of weighing out. The. cows 
were milked at o a. in. and 4:30 p. m., the weight of milk at each milk- 
jug being recorded. Every third or fourth week the morning’s and 
night’s milk of each cow was sampled and tested by the Babcock 
method for a period of seven days. In all six such tests were made. 
During the weeks when the milk was analyzed the cows were weighed 
daily in the for enoon, and the water drank by each animal was also 
weighed. The total food eaten at each feeding was recorded and also 
any small residue that was left. “The silage was eaten up clean 
throughout the experiment and the cows seemed to take it in prefer- 
ence to hay.” The data given as a rule include only average figures. 

The animal, kept up very well in live weight .luring the whole experiment, go 
that at the close they weighed on ait average more than at the beginning four months 
earlier. The average weight of the cows while on ullage was 28.9 pounds greater 
than while on fodder corn, the increase in live weight ranging from 02.5 to 5.6 
pounds. All the cows hut one weighed more when on the succulent ration. * * * 
The cows drank on an average 23.7 pounds more water while on fodder corn than when 
they were on silage. * * * Besides 4 pounds of hay and 7 pounds of grain food 
per head the eows ate daily on an average 59.3 pounds of silage, containing 16.29 
pounds of dry matter, and during the dry fodder periods 18.71 pounds of fodder corn, 
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containing 13,51 pomulw of dry matter. This shows, as has been found in previous 
work in this line, Hint, cows will cat more when fed silage than when fed fodder 
com, when they get nil they want in both eases. 

In all 64,643 pounds of silage were fed out to the twenty eows during the experiment 
and 20,394 pounds of fodder corn, equal to 17,743 pounds and 14,726 pounds of dry 
matter in silage and fodder corn respectively. 

The total milk yield of the rows during the whole experiment [was 19,813.4 pounds 
on the silage ration and 19, HOI. 2 pounds on the fodder corn ration]. This difference 
of 12.2 pounds of milk in favor of the silage feed is of course too minute to have any 
significance whatever. * 11 * 

As regards the production of milk fat, we have data for six weeks for each feed. 
The total quantity of milk and milk fat produced during this time are given in the 
following table: , 


Table tthtnnng yield of milk and milk fat* 



On ailago 

!()n fodder 
corn. 

Differ- 
ence in 
fax or of 
silage. 

1 

ToUd milk y ii Id to? wccKh . j 

'1 otal lot inmilk durni” si\ w et k* . .... 

A \ -‘rage per cent ol lat i»t milt, j 

rounds. 

7 140 30 

, 337 to 

4. 54 

Vounds j 
7,255 10 - 
324. 14 ’ 
4.47 

i 

rounds . 
JH5 20 
13.56 


Calculating the quantum?, of milk and milk fat produced by the same quantity of 
dry matter, we not ice Hint, dining the mx weeks when milk analyses were made the 
fodder corn i at ion was somewhat mure productive. While, as we learned, the row's 
ate more dry matter on silage than on fodder corn m these weeks and produced more 
milk and milk fat, the increase in .yield did not come up to increase in fat content, 
and consequently 160 pounds of dr\ matter in the fodder corn latiou produced some- 
what more than the same quantity in the silage ration. * * * 

When we consider the total quantity of the same food consumed by the 20 cows 
during tho whole experiment, and also the milk produced, we notice that 28,160.9 
pounds of dry matter timing the silage period produced practically the same quan- 
tity of milk as did the 25,143.9 pounds of dry matter during the fodder corn periods. 
Putting it in a different form, we find that 100 pounds of dry matter in the fodder 
corn ration produced 78.7 pounds of milk, and in the silage ration 70.4 pounds of milk, 
a difference iu favor of the fodder corn ration of 8.6 pounds, or 12 per cent. 

This is exactly tho same result as obtained in last year’s experiment, the dry mat- 
ter in the fodder corn giving a 12 per cent better result in tho milk yield, or 1 pound 
of dry matter in the balder corn ration pioduced the same results as 1.12 pounds of 
dry matter in the silage ration. 

Considering the relation between the milk produced by the eows and 
the area of land from which the fodder fed in both eases was obtained, 
it is found by calculation that with the silage from 1 acre 377 pounds 
more milk waR produced than with the dry fodder from the same 
area. But to accomplish this 81 pounds more hay and 141 pounds 
more grain were fed with the silage than with the fodder com from an 
acre. Allowing $7 per ton for the hay, $15 pev ton for the grain, and 
$1 per 100 pounds for tho milk, the net profit of the silage over the 
fodder com from 1 acre is shown to bo $2.43. This takes account only 
of the first cost of the feed, without reference to the question of labor. 
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This $2.43 •would represent 243 pounds of milk at $1 per 100 pounds, 
which would correspond to about 12 pounds of butter. 

It will be remembered that this result Is obtained on an experiment with twenty cows 
that were fed the product of nearly two i birds of an 8§-arro held. Considerable con- 
fidence is therefore placed in the correctness of the results and the general applica- 
bility of the conclusions drawn to the conditions of our general Wisconsin farmers. 
Summarizing our work in this line, we have the following conclusions: 

(1) A daily ration of 4 pounds of hay and 7 pounds of grain feed, with corn silage 
or field-cured fodder corn ad libitum , fodtotweuty cows during sixteen weeks, produced 
a total quantity of 19,813.4 pounds of milk during the silage periods and 19,801.2 
pounds of milk during the fodder corn periods. 

(2) When we consider the areas of laud from which the silage and fodder corn fed 
were obtained, we find that the silage would have produced 243 pounds more milk 
per acre than the dry fodder, or the equivalent of 12 pounds of lmtter. This is a 
gain of a little more than 3 per cent in favor of the silage. 

A preliminary experiment on the influence of imperfect venti- 
lation upon milch cows, F. 11. King ( Wisconsin Sta. Report for 1891, 

pp. 61-68). 

Synopsis. — In two experiments with twenty and twenty-live cows, respectively, made 
to observe the elfects of good and poor ventilation, the yield of milk was larger 
in the periods of good ventilation than in those of poor ventilation. 

To study the relative effects of good and poor ventilation upon milch 
e,ows, an experiment was commenced April 8 with twenty animals. 
After a preliminary period extending to April 11) the experiment proper 
began axul continued for fourteen days, wliieh were divided into six 
periods, four of two days and two of three days each. 

In the first, third, and fifth periods the animals were under the in- 
fluence of poor ventilation, and in the second, fourth, and sixth periods 
under good ventilation. A record was kept of the yield of milk, water 
drank, temperature of the stable, and the weights of the animals, and 
the results of these observations are tabulated. These show that 
slightly more milk was produced during the periods of good ventila- 
tion, that the cows drank on an average 11.4 pounds more water per 
day under the conditions of poor ventilation, and that u in all eases the 
the mean weight of the herd increased under the conditions of good 
ventilation, while under the reverse conditions them was a loss, the 
average amount per cow being 10.75 pounds for each change” 

There was a difference of 6.3° F. in the mean temperature of the stable during the 
well and poorly ventilated periods, and this difference probably explains, in part 
at least, the greater amount of water drank during the periods of poor ventila- 
tion. * * * 

The differences in ventilation do not appear to have had an appreciable influence 
upon the quantity of food eaten, for the amounts consumed under both conditions 
were practically the same. 

In another experiment with twenty-five cows, lasting one hundred and 
twenty-two days, an attempt was made to observe the effects of small 
difference in ventilation by closing the two large ventilators in the stable 
(Hi alternate nights. In this, as in the preceding experiment, there was 
a slight balance in Milk yield in favor of the more perfeet ventilation. 
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Feeding milk to cows, «J. Wilson and G. E. Patrick (Iowa 8ta. 
Bui. No. 17, May, 1892, pp. 389-392). 

Synopsis . — Whole milk and Hkini milk fed to two Holstein rows at pasture seemed 
to keep up the yield and quality of milk at a time when pastures were drying 
up and when shrinkage was general with all cows on pasturage alone. 

Two Holstein cows, nearly new in milk, were fed from June 21 to 
August 20, in four periods, as follows: Period 1, pasturage and 40 
pounds of whole milk per head daily for twenty six days; period 2, 
pasturage alone for nine days; period 3, pasturage and 40 pounds of 
skim milk per day for fourteen days; and period 4, pasturage alone. 
The pasturage was on u good blue grass pasture. No grain of any 
kind was given. The milk produced in each period was tested by means 
of composite samples analyzed every four or live days. The milk of 
each cow was weighed at each milking. These results and the calculated 
amounts of total solids and of fat are tabulated. The average compo- 
sition of the milk in each period and the average yield per day of milk, 
solids, and fat are here given. 

7 hilly awriHfCH by periods. 


I 


PaAtnrnge ami wliolo milk, 

Juno 21 'July 16 | 

Pn.Ht.umgo alone, J nl.v 17- 25 . t 
Paaturajre ami nkim milk, 

July 20-A.ug. 8 . .. I 

Pant lirage alone, A u^. ft- 29 ... I 


Cow No. 151. 


' "j!' 1 1 Total Builds 
milk I lu U1,lk 

Kai in milk. 

'j'2 d Total solids 

milk. 1 inm,a 

1 

Fat in milk. 

i i 

Lbs. 'Peret ! Lbs 

| i 

Per ct 

1M. 

1 

Lbs. Per ct. j Lbs. 

Per ct. 

Lbs. 

30 7 12 «« j 4.788 

34.7 j 11.86 4. 117 

2 9H 
2. 75 

1.183 

0 959 

32.8 - 11 71 ! 4.612 

27.9 ! 11. 37 | 3.170 

3.14 
2. 95 

1 032 
0. 823 

32 4 t 11 78 j 3.855 
27.6 j 11.23 | 3 295 

1 1 1 

2 77 
2. 72 ! 

; 

0. 925 
0.747 

27 6 ! 11 21 1 3 089 
23 6 j 11 38 j 2.731 

2.88 

2.91 

0. 791 
0. 080 


In both cases feeding milk had the effect of keeping up the flow of milk 
and its quality as well. The pastures dried up during the summer and 
“shrinkage was general with all cows that had nothing but pastur- 
age.” As soon as the milk or skim milk was discontinued the milk 
shrunk in quantity and in solids and fat. 

Feeding beets and potatoes for butter, J. Wilson. I). B. Bishke, 
aud F. A. Leighton (Iowa Sta , BnJ. No. 17, May , 1892, pp. 371-377 ). — 
With a view to testing the value of saga r beets and potatoes for butter pro- 
d action, two lots of two cows each were fed from December 1 to July 
29, lot 1 receiving sugar beets and lot 2 potatoes. Lot 1 consisted of a 
Shorthorn cow and a Holstein heifer, and lot 2 of a Shorthorn cow and 
a high-grade Jersey heifer. From 20 to 50 pounds of beets per head 
were fed daily and from 10 to 50 pounds of potatoes. With these corn 
fodder and a varying grain ration were fed. Butter was made from 
the milk of each lot on three dates, January 19, January 25, and Feb- 
ruary 22. The data obtained on these occasions are given. It is stated 
that the butter from the lot receiving sugar beets was of better flavor 
and color and kept better than that made from the lot receiving potac 
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toes, but that “the higher grades of butter can not be made from 
heavy feeding* of either raw sugar beet|^ raw potatoes.” 

Winter rations for breeding ewes, J. A. Craig ( Wisconsin 8ta. 
Heport for 1891 , pp. 5-14). 

Synopsis . — A comparison was made of rations containing either dry corn fodder, oat 
straw, or hay, and those containing corn silage, clover silage, or sugar heeO', for 
wintering breeding ewes. Mixed grain rations were fed in each comparison. Of 
the dry fodders the cut corn fodder on the whole gave the best results, although 
the oat straw ration ga\ e good results and was the cheapest ration. Corn silage 
led the succulent fodders and was more satisfactory than sugar hoots. 

Two experiments are reported, eac h with 12 high-grade Shopshire 
ewes, lasting eight weeks, from January 21 to March 18. Both were made 
to compare different course fodders when a constant grain ration was 
fed. The current market prices of the food used were, corn fodder $4, 
corn silage $2, clover silage $2, oat straw $8, hay $8, sugar beets $2, 
and bran $12 per ton, and oats 30 cents per bushel. 

Comparison of dry fodders . — The ewes were divided into three lots 
of four each, all receiving like amounts of oats, bran, and sugar beets. In 
addition lot 1 received cut corn fodder, lot 2 oat straw, and lot 3 blue 
grass hay, each fed ad libitum . The object was not to fatten the ani- 
mals, but to keep them in good condition for breeding. There was a 
small average gain for each lot. Slightly more corn fodder was con- 
sumed than hay or oat straw, but the amount refused was also larger 
with corn fodder. 

Following is the cost of the rations of the different lots: 


Lot 1 (corn Lot 2 (oat 
fodder). at raw) 


i 

! Lot 3 (bay). 


Cost of food for four ewe« for eight weeks 
Cost of food for one ewe for one day 


$2.30 I $1,910 | $2,890 

0.01 | 0.008 : 0.012 


(1) Cut corn fodder gave the best results, as the ewes so fed were maintained cheaply, 
they kept iu the best, health, their fleeces were in the best condition, and after 
lambing tiny gave the most abundant supply of milk. 

(2) Oat straw as a fodder for sheep is shown by this experiment to have a higher 

feeding value than is commonly credited to it. Combined with a small quantity ot 
grain and succulent food it oilers the best ration for carrying breeding ewes over win- 
ter at the least expense. Ewes were kept in good condition on a ration consisting 
largely of oat straw at a cost of less than a cent a day. * * * While it would not 

be proper to recommend an exclusive straw and grain ration on this trial alone, yet 
it is evident that oat straw may he with profit more largely used with other fodders. 

(3) While hay is a good dry fodder for sheep, yet looking for the best results and 
closest economy it would be better to give the preference to oat straw and corn fod- 
der, where these fodders are available at the valuation given in our scale of prices. 

Comparison of succulent fodders. — A8 in the preceding experiment, 
the ewes were divided into three lots of four each and all received the 
same ration of oats, bran, and hay. In addition to these, lot 1 re- 
ceived com silage, lot 2 clover silage, and lot 3 sugar beets, Qf these, 
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the ewes were fed only onoiigh to keep them in good breeding con- 
dition, the amounts given being practically the same for all three lots. 
Each lot made a slight gain in weight. The cost of the several 
rations was as follows: 


|Lo 1 1 O'orn ! Lot 2 (olo- j Lot 3 <«u£- 
1 f»ilu£<*)> j vw silage) , ur beotn). 

Coat of food for four ewes for eight weeks j $2.67 j $2 91 $2.70 

Coat of loocl for one owe for one day J 0.011 | 0.013 0.012 


(1) Corn silage is a valuable fodder for breeding ewes, surpassing the other suc- 
culent fodders used in this experiment in its cheapness, by keeping the sheep in good, 
t1ii‘i\iug condition, and leading to a good How of milk. 

(2) ('lover silage if properly preserved is a good sheep food. The sheep after 
getting used to it eat it with avidity and do well on it. Against it is the cost of 
making and the difficulty in preserving it. 

.!{) Sugar beets are liked by sheep, lmt they ran not be said to equal either of the 
oilier succulent fodd< i rs experimented with. They are apt to induce scouring if fed 
m quantities of over 4 pounds daily to each owe,. 

Influence of different rations on the growth of wool and in? 
crease in live weight of fattening sheep, J. A. Craig (Wisconsin 
tit a. lieport for pp. J-I-'J.'J). 

Si/nopHtH . — A comparison of a carbonaceous with a nitrogenous diet for wethers. 
Two loU of 6 animals each wore led the respective rations for twelve weeks. 
The cheapest gain in live weight was made on the carbonaceous ration, although 
a large i gain in weight and slightly more wool were produced on the nitroge- 
nous intion. 

In tin 1 study of this question twelve grade Shropshire wethers were 
used, averaging about 9 mouths old at the commencement of the trial. 
They were shorn and then divided into two lots. After an introductory 
period of two weeks they were fed for twelve weeks (January 19 to April 
13) as follows: Lot L a carbonaceous ration consisting of shelled corn, 
cut corn fodder, and corn silage, having a nutritive ratio of 1:10; and 
lot 2, a nitrogenous ration composed of equal parts of oats and oil 
meal, and clover hay and clover silage, having a nutritive ratio of 

1 : 3.0. Both lots were given all they would eat of the respective 
rations. The current prices of the materials composing the rations 
were, corn fodder $4, clover hay $8, corn and clover silage $2 each, 
and oil meal $20 per ton, and oats 30 cents and corn 40 cents 
bushel. The table of weekly gains in live weight shows that lot 1 gained 
181 pounds on the carbonaceous ration and lot 2 gained 214 pounds on 
the nitrogenous ration. 

In lot 1 there were two wethers that did not dovelop as they should have done 
had they been thrifty. They were never unwell, yet they were always poor feeders. 
During the period they gained only 24 pounds and 25 pounds, respectively. In lot 

2 there was one wether that was also unthrifty, as it only gained 26 pounds during 
the experiment. Had these wethers been of average vigor the cost of gain would 
have been materially reduced and the difference between the lots in the total gain 
might have been much less. 

5241 —^ 0 . 2 6 
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The financial results for each lot were as follows: 


Coat of food consumed 

Coat of food per pound of gain in live weigh!, including wool 


Lot 1 (ear- \ Lot 2 (ni- 
bunaeoous) . j i rogenoim) . 


$6 70 $n.tt 
0. (W 0. 0551* 


“Considering the cost of gain made by tlie two lots, we find that lot 
1 increased in live weight at a rate of $1.80 cheaper per 100 pounds 
gain than lot 2. In t lie experiment of a similar nature conducted last 
year [Annual Report of the Station for 1800, p. 10; E. S. It., vol. n, p. 
437] the lot fed a carbonaceous ration made not only the cheaper gain, 
but also slightly the greater.” 

The length of the wool was measured halfway between the shoulder 
and the elbow, the. loss by washing determined, and the parts of the 
body weighed at the time of slaughtering. These data are tabulated. 

Slightly bettor results in wool growth wore obtained from the wethers tliut wore 
fed the nitrogen ons ration, as they flipped a total of 2.(> pounds unwashed and 0.8 
pound washed wool more than those fed the earlionaeeous ration. The difference in 
the weight was due almost altogether to the greater amount, of yolk in the fleeces in 
the wethers that received the nitrogenous ration. Tin* fleeces of lot 1 lost 20 per 
cent of their weight in the tub-w ashing and those of lot 2, JU per cent. 

There w«vS no uniformity in the differences of the lots in regard to the mixture of 
fat and lean in the carcasses, 

[The results of this trial are compared with those of n previous trial referred to 
above.] The figures will show that not only does the fattening of slice]) supply the 
farmer with a steady and easily accessible market on lus farm for some of bis farm 
produce, but also yields him a good margin of profit. 

Shearing wethers in winter before fattening them, J. A. Craig 
(Wisconsin Ufa. lieport for ISM, pp. 23-27 ). 

Synopein . — A trial was made with two lots of three wethers each, one of which was 
shorn at the beginning of the trial and the other left unshorn. Both lotsre- 
e.eivedthe same food ad libitum. Tlie unshorn Jot produced the larger gain of 
live weight and of wool and at the least cost. The fual was unfavorable to 
shearing. 

December 12 six wctliers, “of similar breeding and much alike in fleece 
and type,” were selected and divided into two lots weighing 291 and 
282 pounds respectively. One lot was shorn at once and the other 
left unshorn. After a preliminary period of two weeks the experiment 
proper began February 2 and continued until April20. At the begin- 
ning of the experiment the unshorn lot weighed 302 pounds and the 
shorn lot 296 pounds. Doth lots were given all they would eat of 
meadow hay, sugar beets, and a grain mixture consisting of one part 
of oil meal, one part of oats, and four parts of whole corn by weight. 
The tabulated results of food eaten and weekly gains in live weight 
show that in eleven weeks the shorn lot gained 120 pounds in live 
weight at a cost of $5.61, or 4.7 cents per pound, and the unshorn lot 
gained 127 pounds live weight at a cost of $5.55, or 4,4 cents per pound. 
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The cost of the rations is calculated on the market prices given in the 
above experiment with breeding ewes. 

It will ho seen that lot 2, left unshorn, not only made a greater total gain than the 
shorn wethers of lot 1 , hut also made a cheaper gain. It remains to he said that the 
lempera turn of the sheep shed in which these wethers were fed had no doubt some 
influence on the results of the experiment. * * * The average tempeiature of 

the shed during the period of experiment was about 35° F. 

The production of wool was as follows: At the first shearing, De- 
cember 12, lot 1 (shorn) yielded a total of 10.4 pounds, and at the 
second shearing, April 24, 12.1 pounds, making a total of 28.5 pounds. 
The unshorn lot when shorn April 24 gave a total of 32.7 pounds of 
unwashed wool, or 4.2 pounds more than lot 1. On the basis of that 
assumption, the unshorn lot would have yielded. 10.4 pounds of wool, 
the same as the shorn lot, if they had been shorn December 12. It is 
seen that during the experiment the unshorn lot prod need 10.3 pounds 
of unwashed wool as compared with 12.1 pounds produced by the shorn 
lot in the same time. In tub- washing the fleeces of the shorn Jot lost 
30 per cent and those of the unshorn lot 44 per cent, showing that the 
latter contained 8 per cent more yolk than the former. The wool from 
the shorn lot was naturally much shorter in staple. Subtracting the 
weight of the wool produced from the total gain in live weight, the 
actual gain in flesh was found to bo 107.9 pounds for the shorn lot and 
1 10.7 pounds for the unshorn lot, a difference of only 2.7 jmniids. 

Doth lots were slaughtered and the data secured are tabulated. 
These show material difference between the two lots. 

As tin* results of this single trial it appears that — 

(1 ) When fed in common sheep sheds of an a\erage temporal ure of 35° F, it. is not 
advisable In shear fattening wethers in Jleeemhei. 

(2) The wethers left unshorn gave in this trial the greater gain in wool and mut- 
ton combined at the h ast cost.. 

(3) The unshorn wethers yielded the greater weight of wool, anil that also of a 
more marketable, length of staple, though it eontaiued slightly more yolk. 

(4) The unshorn wethem made the gieater gain in flesh, and in addition the mut- 
ton did not differ in its proportions of fat and lean from that of the shorn lot. 

Feeding grain to lambs before weaning them, >1. A. Craig- 
(Wisconsin tfla. Report, for 1H91, }>)>. 37 -33). 

Hynopsi *. — A comparison on three lots of three ewes and three rams each of feeding 
grain to the lambs or the. same amount to the ewes and of feeding no grain, the 
animals in each case being on good pasturage. The best results w ere shown from 
feeding grain to the. lambs. The result was better than when the grain was fed to 
the ewes instead of the lambs. The inference was that lambs should be taught 
to eat grain as early as possible. 

To ascertain whether grain could bo profitably fed to lambs running 
with their dams on good pasture, and if so whether it was bettor to 
feed it directly to the lambs or to the ewes, nine high-grade Shropshire 
ewes with nine lambs were selected . The ewes and lambs were uniform 
in type and quality, having been sired by the same ram. They were 
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divided into three even lots. In the ease of lot 1 the lambs received 
all they would eat of a mixture of one part corn meal, one part bran, 
and one fourth part oil meal by weight, the ewes receiving only pas- 
turage. The lambs of lot 2 received no grain, but the same amount of 
grain was fed to the ewes as was consumed by the lambs in lot 1, 
Neither the ewes nor lambs in lot 3 received any grain. All the lots 
were kept on pasturage of a similar character. During rainy weather 
the lots were kept in sheds, receiving roots, corn fodder, and hay, the 
amounts of which wore noted and charged to each lot. The feeding 
lasted from April 30 to July 9 — ten weeks. The data as to the food 
consumed, gain in live weight, and cost of the food are tabulated. The 
author draws the following conclusions: 

(1) It is good management to food tho bmibn before weaning thorn all they will oat 
of such grain mixtures ns that used in this experiment. The lot of three lambs so fort 
miulo an excess gain ou.r the Jot receiving no grain of 25 pounds during ten weeks a 1 
a cost of 56 cents. 

(2) To feed the ewes tin* grain mixture instead of the lambs is not likely to give a.‘ 
good results as feeding it to the lambs direct, though it does aeenri that a eonibimitioi 
of both practices would be the best. 

(8) To make the cheapest and the greatest gain for each pound of grain consumed 
the lambs should be taught to cat grain as early in lifts as possible. 

Feeding lambs, 0. F. Crimes (Iowa 8 ta. Bui. No. 17, May, 1892, pp. 
378-384 ). — The results are reported of fowling three lots of from two 
to three lambs each for a period of one hundred and twenty-one days — 
December 1 to April 1 — as follows: 

Lot 1, oats, oil meal, bran, and hay ; nutritive ratio 1 :t>.5. 

Lot 2, shelled corn, hay, and oat straw; nutritive ratio 1 : 11.0. 

Lot 3, oats, shelled corn, bran, oil meal, and bay; nutritive, ratio 1:7.2. 

At tho. beginning of the experiment lot 1 (three lambs) weighed 21 1 
pounds, lot 2 (three lambs) 207 pounds, and lot U (two lambs) 135 pounds. 
Each lot was kept by itself and given exercise in the open air daily. 
Salt was accessible to them at all times. The average gain in live weight 
per animal in lot 1 was 25 pounds; in Jot 2, l'f( pounds; and in lot 3, 20 
pounds. With oil meal at #25, bran at $10, hay at $5, and straw at 
$2 per ton, and oats at 25 A cents and corn at 30 cents per bushel, the 
gaiu in live weight of lot 1 cost 0.2 cents per pound; of lot 2, 5.7 cents 
per pound ; and of lot 3, 5.05 cents per pound. 

“ The corn-fed lambs made no apparent growth. The gain in weight 
seemed to be the result of fattening instead of growing.” The ration 
of lot 3 “gave the cheapest gain and on the whole the most satisfactory 
results, although the gain was less than that of the lambs on the nar- 
row ration. The lambs in this lot made a satisfactory growth and im- 
provement in flesh.” A lamb from lot 1 sheared 3 pounds of wool and 
one from lot 2, 3 pounds. Both had been sheared the previous Octo- 
ber. “There was no appreciable difference in the market value of the 
wool.” On slaughtering these two iambs little difference was Been in 
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the quality of the mutton, though that from lot 1 was believed to be 
“rather more juicy and tender than that of the con) -fed lot” 

Winter feeding of hogs {lowt Sta. Bui No . 17, May, 1892, pp. 385- 
388). — The indications from a trial of feeding three sows from one and 
a half to three years old and six shouts on corn-aml-cob meal, ear corn, 
ground oats, buttermilk, and bran or oil meal, were “ that when corn is 
25 cents per bushel and hogs 4 cents a pound winter feeding will pay 
better than selling the corn, and that young hogs will yield a greater 
profit than old ones.” 

Feeding value of whey, W. A. Henry ( Wisconsin St a. Report for 
1891, pp. 38-18). — This account of experiments in feeding whey to pigs 
is reprinted from Bulletin No, 27 of the station (E. S. li., vol. m, p. 4K). 

The result of crossing the Shropshire with the American Me- 
rino. 4. A. Craig ( Wisconsin Sin. Report for 1891, pp. 33-37). — Bear- 
ing on the question of grading up a lloek of ewes for breeding mutton 
sheep ami of the effect of the change from the growing of fine wool to 
the breeding of mutton sheep, an account is given of work commenced 
in bSS9 of crossing Merino ewes with pure- bred Shropshire rams: 

While then* lias been a material gain in the form of these shoe]) over that of the 
Merino lor motion-breeding, there has been an additional gain in the wool (lipped; 
for that iroin the lirst eioss used hiougld ns n higher price in Ihe Chicago market 
than that of either our Merinos or Shropshire*. * # * From the results obtained 

it deems reasonable to expert that with thiec. or at most four top crosses of such a 
breed as the Shropshire upon even such an extremely different type as the Merino, 
offspring would result that could not practically lie distinguished from the pure-bred 
Shropshire. The time it will take to reach that degree of development will depend 
to a considerable extent on the impressive power of the rams that are used. By ob- 
serving the results of using the rams employed in this work on the other ewes of our 
tloek, we aie satisfied that they did not possess more than cotnmou impressive powers. 
Yot wo have lambs, with only two top crosses of the Shropshire or Merinos, tbaf are 
not easily distinguished from others of pure Shropshire breeding. The importance 
of this to the farmer lies in the fact that l>y purchasing a pure-bred mutton ram of 
ordinary constitutional vigor he may hope to establish in four years a Hock of high- 
graded mutton sheep that will approach m ar to the best type of any of the mutton 
breeds. 


VETERINARY SCIENCE. 

Chemical compounds for preventing the growth of horns on cat- 
tle, L. H. Adams ( Wisconsin Sta. Report for 189 1, pp. 989-991, plates 9 ). — 
The successful use is reported of two compounds, the names of which 
are not mentioned. 

It was found in a majority of instances that the best results were reached when 
the compound was applied as soon as it was possible to locate the little horn but- 
ton on the calf's head, which usually can be done when it is but three or four days 
Old. * * * 

In our tests in several instances the fluid was applied to but one horn button, 
the other being left untreated. The ofloct usually was to entirely stop the growth 
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of on© horn, while* the other grew naturally. [In one instance] the sido of the 
head to which the chemical was applied not only failed to develop the bora, but 
even the heavy base which grows out from the skull to support it. 

Crgotism in cattle, M. Stalker (Iowa Sta. Bui No. 17, May, 1892, 
pp. 453-496 ). — An account of a disastrous outbreak of ergotism among 
a heard of cattle which had been fed on hay made from wild rye 
affected with ergot. 


DAIRYING. 

K. \V. Au.f.n, Editor, 

Hand power cream separators,! 1 . L. Penny (Delaware Sta, liul. 
No. 17, June, 1892, pp. 13, fig*. 2). 

Synopsis . — Comparisons of the I)c Laval and 30-gallon Victoria hand separators 
showed that they skimmed about equally close. and as dost* as the power 
machines, but that the Victoria required about twice as much power as the 
l)e Laval to skim the same quantity of milk. 

Illustrated descriptions are given of the I>e Laval (Baby separator) 
and the Victoria hand separators. Tests were made to compare the 
relative merits of these machines as to (1) the amount of fat lost-in the 
skim milk, (2) necessary speed, and (3) tin* power required for running. 
Both a 20-gallon and a. 30 gallon Victoria separator were used. 

The only comparison reported ot* the thoroughness of skimming was 
on a skim milk from the cold-setting process. From oO pounds of this 
containing 0.45 pound of fat the L)e Laval separated 0.38 pound, and 
from 03 pounds of the same skim milk containing 40 pounds of fat the 
Victoria separated 0.42 pound of fat. 

[Trials with different rates of spued J show that the speed recommended for each, 
viz, forty or forty-two revolutions of the crank for the Do Laval, and forty-six or 
forty-oiglit for the Victoria, is as low as high efficiency will allow. 41 * * So far 

as loss of fat in the skim milk is concerned, it will appear that a considerably lower 
temperature than the one required by the muuufaeturers of the machines, viz, 85° to 
90° F. will do no harm, so that milk might stand some time before separation and 
yet suffer no material loss in the skim milk. * * * In point of capacity the larger 

Victoria is about equal to the J)e Laval and the smaller Victoria a little over two 
thirds as large. * * * From a large number of actual tests made by two dif- 
ferent methods, it was found that the ])e Laval requires 0.11 horse power, the 
smaller Viotoi ia 0. 17, and the larger 0.225. To run the 1 )e Laval for one hour it would 
require the energy of a ton weight, falling 109 feet, 108 feet for the smaller Victoria, 
and 223 feet for the larger Victoria. Without regard to time, the smaller Victoria re- 
quires about two and one fifth times and the larger about twice as much power as 
the De Laval to skim the same quantity of* milk. * * * The lie Laval owes its 

advantage here to the twenty-seven tin rings inside its bowl. Without these, rings, 
but under otherwise similar conditions, it leaves from seven to eight times as much 
fat in the skirn milk as when running with the rings in the regular way. 

The difference in the power required by these two kinds of separators,' in view of 
their substantial equality in other respects will, it is believed, decide in favor of 
the De Laval. * * * It is doubtful if a man of but ordinary strength could easily 
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mil rithor wizeof Viotorin for an hour continuously. * * # If homo othoi loioo 

than man power bo uho« 1 the rather wide ditiumice between the two luaken of 
machi ne < l i 8 a p pea i*k . 

The author questions the advisability of using hand Dower for sepa- 
rating milk. “To take an hour’s time of an able man morning and 
night to do something that a horse will do equally well is a waste of 
resources.” 

Regarding the profit .from the use of the separator, it is ealeulated 
that with a herd averaging 100 pounds of milk morning and night the 
year through, the separator would save about 280 pounds of butter in 
the year, which at 25 cents per pound would be a gain of $70 over cold 
setting; “but if fair wages be counted for the hand labor the profit 
would be much reduced if not wiped out.” 

Tin* conclusions leached arc chiefly thesis: 

(1) Tin* IV Duval and Victoria hand separator* tested skim about equally cIoro 
and as close as the steam power machines. 

(2) A lower speed than folly turns for the I>c Laval and forty -six for the Vic- 
toria is not ctlic lent. 

(S) The \ ictona machines lvipiiic about twice as much power to skim Ihe same 
quantity of milk as the De Laval. 

(•i) 'file milk should have a temperature above 70' >\ to prevent clogging. 

(."*) The use of hand pnwei in not to he lecomiucuded. 

The creamery industry, N. K. Wilson (Nevada 8fa. BnL Xo. if , , 
April , ;ib ). — This popular bulletin treats oft he nature, 

formation, quality, and fermentative changes of milk; the objects, 
benefits, and management of cooperative creameries; creamery and 
dairy apparatus, including illustrated descriptions of separators, cream 
vats, churns, and butter workers: milk testing, with an illustrated 
description of the Babcock test ; the relative value plan of paying for 
milk at creameries; and the testing of milk by composite samples; and 
gives plans and specifications for a creamery building which with out- 
fit is estimated to cost about $2,000. ]^so trials with the various ma- 
chines are reported. 

“The great interest that is now being manifested by the farmers and 
others of this State in the creamery industry, and the demand for in- 
formation concerning all branches of the same, has prompted the prep- 
aration of this bulletin.” 

The estimation of the total solids in milk from the per cent of 
fat and the specific gravity of the milk, S. M. Babcock ( Wisconsin 
Sta . Report for 1891, pp. X92-307 ). — The introduction of simple rapid 
tests of the fat in milk has given a special interest k> the formulas 
proposed for calculating the percentage of solids and of solids-not-fat 
from the specific gravity and fat. By means of these two simple deter- 
minations and the use of a formula “an approximately accurate judg- 
ment concerning the composition of any milk may be obtained without 
the use of a chemical balance and in a much shorter time than would 
be required for obtaining the total solids alone.” 
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Tlic Fleiftehinann formula is 


t = 1.2 f+ 2.665 


300 H - J00 
S' 


in which t = per cent of total solids, f — per cent of fat in milk, arid S = specific 
gravity of milk at lf>° C. 

The author lms calculated the per cent of solids not -fat corresponding 
to lactometer readings from 17° to 40° with from 0 to ft per cent of fat, 
by means of the formula 

Solids-not-fut — 1 0753 8 — O X (100 f ) 1 M» 

in which S = specific gravity of milk iit t>0° F. and f per cent of fat. 


The results of these calculations are given in a set of tables. A sim- 
ple formula, which can he used without tables, is 

, ^ . L+0*7f , 

Solids-not-fat — — ^ — and 

Total solids — ^ ,, ^ * -f f 

in which L = reading of Qtievenne lactometer at 00 ; F. mid fr=-per cent of fat. 

In other words, “add the Quevenne lactometer reading at 00° I«\ to 
seven tenths of the per cent of fat and divide the sum by 3.S. The ru- 
snlt will be tlic solids not-fat, and this added to the per cent of fat 
gives the per cent of total solids.” This formula is said to give quite 
accurate results with milk containing from 3 to 4 iier cent of fat. 
Above these limits the results are too low and below too high, but the 
error will not amount to 0.1 per cent in either case and may he corrected 
by a method explained. “For ordinary purposes no correction need be 
applied.” The accuracy of the formula is lmt slightly affected by sim- 
plifying to 

Sollds-uot-fat = ^ * 

4 

The results for average herd milk will be within 0.1 per cent of those 
of the more elaborate formula. 

The method of deriving the formulas given above is thus desc ribed by 
the author: 

It is assumed that milk is a mechanical mixture of two constituent®, viz, milk 
serum, which is an aqueous solution of all of the solids of the milk except fat, and 
butter fat, which is suspended in very small particles in the milk serum, forming au 
emulsion with it. Such being the case the specific gravity of the milk will depend 
upon the specific gravity and relative amount of each of these constituents which 
the milk contains. The specific gravity of butter fat is practically the same in all 
milk, the variation being so slight that it does not materially affect results in 
investigations of this kind. On the other hand the specific gravity of milk serum is 
not constant, but depends upon the amount of solids which it contains in solution. 
Its specific gravity can never fall below 1, the specific gravity of water, and rarely 
exceeds 1.04; in normal milk it usually falls between 1.03 and 1.04. The differ- 
ence between the specific gravity of water and that of milk serum is nearly in direct 
proportion to the solids which the serum contains. If, therefore, this difference 
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bo divided by a constant factor which represents the increase in specific gra\ ity 
caused by 1 per cent of «ernui solids, the result will be the per cent of solids in the 
serum. If tlie per cent of solids in the serum, found in this way, be multiplied by 
the per cent of serum in the milk considered and the product divided by 100, the 
result will be the per cent of solids -no t-fat in this milk. 

For convenience I shall represent tlie necessary factors in the following manner: 
f'-rsPer cent of fat in any milk. 

100 — f" Per cent of serum iu any milk. 

S-- Specific gravity of milk at 00° F. 

0.03 Specific gravity of butter fat at 00° F. 
x Specific gra\ ity of serum nt Off ' F. 

Increase in the specific gru\ ity of the serum caused by 1 per cent 
of serum solids. 


Then in accordance with wliat has been said above, 


(1) Per cent of suliris-not-fat in any milk 


x—J_ 100 — f 
a X 100” 


It remains to find the value of x in terms of S and f and to determine from a large 
number ot analyses tlie numerical value of tlie constant a. 

The volume of a substance in cubic centimeters is equal to its weight in grams 
diuded by its specific gravity; therefore 


100 

S 


Volume m c. e. of 100 grains of milk ; 


100 — f 
x 


Volume in c. e. of serum iu KM) grams of milk; 


f 

(), 93 


1.0753 f* Volume in e. e. of fat in 100 grams of milk; 


ami as the volume of the milk is equal to the sum of the volumes of tlie fat and serum 


1(M) 

~ S~ 


100-f 

x 


+ 1.0753 f 


Clearing of fractions and reducing gives: 


(2) x = 


100 S - S f 
100 - 1.0753 8 f 


The constant (a) is determined from the average of a large number of analyses 
of milk by first finding the value ofx inequation 2, subtracting 1 from this, and 
dividing the remainder by the per cent of solids which the serum contains. The per 
cent of solids in the serum is found by dividing the per cent of aolids-uot-fat in the 
milk by the per cent of serum (100-f) and multiplying the quotient by 100. 

The following table gives the data from which the value of (a) has been deter- 
mined : 

Average ana lyses o f milk . 



No. of 
analyses. 

Specific 

gravity. 

Total 

solids. 

Fat. 

Specific 

gravity 

serum 

<x). 

Solids iu 
serum. , 

| 

[ 

1 

J ersey cow Jem. i 

153 

1. 0312 

Percent. 

15.885 

Percent 

0.34 

1.03885 ' 

Per cent 
10. 190 

0. 003812 

Jersey cow Meg 

317 

1. 0320 

14. 365 

4. 925 

1. 03854 

9.929 

0. 003882 
0.003802 

Herd milk (Jersey) . . . , 

94 

1. 0315 

34. 470 

5.090 

1. 03758 

0.883 

Analyses from which FleisoU* 
maim’d formula was deri ved 



104 

1,0312 

11.953 

3.242 

1.03498 

9.003 

0.003885 
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The milks included in the above averages ranged from under 3 to over 8 per cent, 
and the value of a derived from them is believed to be approximately correct. 
Giving each series of analyses the same weight and taking the average of values 
found gives 

a = 0.003845 

and substituting the value of \ and a in equation 1 and reducing gives, 


(3) Solids-uot-fat = ( 1 ) X (100 - f) X 2.6 

The more simple expression, 

Solids-not- fat. — J--4" r J)' 

»J.O 

is derived in the following manner: It is assumed, as in the derivation of the preced- 
ing formula, that milk is a mechanical mixtuie of milk serum and fat; that the 
Quevenne lactometer leading, corresponding to the specific gravity of the milk se- 
rum, varies directly as the amount of solids in the serum; and that the lactometer 
reading for any milk depends upon the relative amounts of serum and fat which it 
contains. The factors common to the two formulas are designated in tho manucr 
already described; the additional factors arc as follows: 

!j = Quevenne lactometer reading for any milk at 00 } F. 
y m Quevenne lactometer reading for serum of any mills at f»0° F. 
l v = Volume per cent, of fat in any milk. 
a'= A constant factor. 

The reading of the Quevenne lactometer corresponding to any specific gravity is 
equivalent to 1,000 sp. gr. — 1 , 000 , and consequently the lactometer reading for pure 
butter fat, having a specific gravity of 0.03, is — 70. The lactometer reading for 
mixtures of milk serum and fat, such as occur in milk, must lie between y, the read- 
ing for pure serum, and — 70, the reading for pure fat, and will approach the bitter 
figure directly as the proportion of fat increases. Starting with pure scrum and in- 
creasing the proportion of fat until the serum is entirely replaced, the total range of 
lactometer degrees passed over will be represented by the difference between y and 
— 70, or as y is always greater than 1, by y 4 - 70. As lactometer readings depend upon 
the relative weights of equal volumes of the substance considered, this difference, 
y -f70, wall represent the change in lactometer degrees caused by 100 volume per 
cent of fat and the effect of 1 volume per cent of fat will bo 


y + 70 
100 


This expression multiplied by the volume pci* cent of fat (f) in any milk gives 


y + 70 f 
100 1 


which is the difference in lactometer degrees between tho reading for any milk (L) 
and the reading for the serum of that milk (y) and because L is always less than y, 


and by reducing 


:L+I + I?* 
^ 100 * 


_ 100 L 4 - 70 f 

" 100— f' 


If this expression for the lactometer reading be divided by a constant number (a* ) 
which represents the change in lactometer reading caused by 1 per cent of serum 
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solids, the result will be the per ceut of solids in the serum. Introducing this factor 
the formula becomes 


Per cent of solids in the serum of any milk = 


100 L 4- 70 f 
(100— f) a 1 


This is only correct for volume per cents of fat. If, however, it be assumed that 
the volume and weight per cents are equal and the value of the constant a', in the 
above formula be determined, on this basis, from tlie average of a large number of 
analyses of milk, the expression will be correct for weight per cent for all milks con- 
taining this average per cent of fat. Moreover, as the ratio of volume per cent to 
weight pei cent is small and the extreme limits forfat diffei but a few per cent from 
the average, it is approximately true for all milks. The value of a' derived in this 
way from the average of the analyses upon which the general formula given above is 
based, is approximately 3.8. If this value be substituted for a' in the hist equation 
considering f - f and the expression be multiplied by the per cent of serum (100 — 
f) and divided by 100 the result will be the per rent of solids-not-fat in the milk, or 


and b> reducing 


ul .. 4 , 100L + 70f 100— f 

boli<ln-!iot-lat= (100 _ f) M X m - 


KulidB-not-fat "j" ^ ^ 


in which T, Que venue lactomefci leading and f - pei cent of fat. 


Tbt*. method of taking the specific gravity of milk amUheprecautions 
to Im. observed are deseribed. With the laetometer most generally used 
u when milk is skimmed it will give a higher reading upon the lactome- 
ter than it did Indore tin* cream was removed and the. addition of 
cream to milk affects the reading in the same way as the addition of 
wafer.” For this reason. ,\nd on aeeount of the ease with which the 
readings are transposed to specific gravity, t lie author prefers the 
Quoveiuie lactometer. 


The scale of this lactometer expresses in thousandths the difference between the 
specific gravity of the liquid tested and water, the specific gravity of water being 1. 
In other words the reading of this lactometer is equal to the specific gravity of the 
milk in which it is placed, less 3 multiplied by 1,000. To illustrate, milk having a 
specific gravity of 1.0325 would give with this lactometer a reading of 32.5, and on 
the other hand a reading of 33 on this lactometer corresponds to a specific gravity of 
1.033. * * * The scale of the. ordinary lactometer may be converted into the 

(iuovenne scale by multiplying by 20. 

The. reading of the Quevenne lactometer may by corrected for tem- 
perature without serious error (within 10) by adding 0.1 for each 
degree above and subtracting 0.1 for each degree below 60° F. 

Detection of adulterations in milk, S. M. Babcock ( Wisconsin 
Sta . Bui No. 31 } April 1 1892, pp. 17-27). 

In Wisconsin the legal standard for fat is 3 per cent, which is as low as any ac- 
cepted standard in this country or Europe. In other States the standard ranges 
from 3 to 3.5 per cent. The general average for all breeds and for all seasons of th© 
year is about 3.6 per cent of fat, and it is rare for the mixed milk from any herd to 
fall below 3 peT cent. It is possible that the milk from individual cows or from 
herds which contain only two or three cows may contain less than the standard 
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demands, but usually milk with less than 3 per cent of fat lias been either watered 
or skimmed. 

The legal standards for solids-not-fat established in .England and in stone of the 
Eastern States is 9 per cent. Jn Wisconsin there is no legal standard for solids-not- 
fat. Milk containing less than 9 per cent of solids-not-fat is suspicions, and that 
containing less than 8.5 is probably watered. 

An article on the use of the lactometer for determining the specific 
gravity of milk and on the calculation of the percentage of Rolidn in 
milk from the specific gravity and the fat, is reprinted from the Annual 
Report of the station for 1891, pp. 292-307, reported above. 

Notes on the Babcock test, S. M. Babcook ( Wisconsin 8>ta. Bui. 
Jfo. 31, April , 1892) pp. 3-16). — This test was first described in Bulle- 
tin No. 24 of the Wisconsin Station (E. S. K., vol. n, p. 250). The calls 
for the bulletin have been so numerous that the edition is nearly ex- 
hausted, and for this reason a description of the test is repeated, with 
some additional precautions and suggestions for its use. 

In purchasing apparatus for this test he sure to obtain pipettes containing 17.0 
o, c. This precaution is necessary as pipettes of several different sizes have been 
furnisbed with this test. This lias usually been done on the plea that the larger 
jnpettes give readings which will agree with the butter yield from the churn, 'this, 
however, is not the case and can not be accomplished by any test, as the yield of 
butter depends so largely upon the skill of the dairyman. The test is designed to 
show the amount of pure butter fat in the milk, and not the butler which will be 
made from it. * * * 

[The sampling of rnilk at factories] may he accomplished in several ways, one of 
the following being recommended: By stirring the milk with a long-handled dipper 
after it has been poured into the weigh can and dipping out a small portion from 
which the test sample is measured; by inserting a small tube in the bottom of the 
conductor pipe, through which a small portion of the milk continually escapes and 
is caught in a vessel placed to receive it. The same end may be attained l>y laying 
a small tube in the bottom of the conductor pipe, having it project a foot or more 
beyond the end, and placing a small vessel to receive the portion of milk which runs 
through the tube. Samples may also be taken with the “milk thief,” which is a 
tube, with a valve at the lower end, that is lowered into the milk in the weigh can, 
taking a column of milk from the top to the bottom of the can. A representative 
sample may be taken by any of these methods, hut my preference is for one of the 
first three mentioned. * * * 

[In testing cream] the necessity of dividing the sample of cream may be avoided 
by the use of a special test bottle devised by Mr. J. M. Bartlett of the Maine Sta- 
tion [Bulletin No. 3; E. 8. R., vol. in, p. 397]. This bottle differs from the regu- 
lar test bottles in having a bulb blown in the neck, the graduation commencing 
below the bulb, which holds 10 per cent. With this bottle cream up to 23 or 25 per 
cent of fat may bo tested in the same maimer as milk. * * * 

Cream may be tested in the ordinary bottles in the maimer proposed by Mr. Win- 
ton in Bulletin 108 of the Connecticut State Station [E. 8. R., vol. iij, p. 144], by 
using a pipette having a capacity of 6.04 c. c., which will deliver about 6 grams of 
average cream or one third of the weight of the usual sample. When this pipette 
is used about 12 c. c. of water should he added to the cream in the bottle before 
adding the acid. The usual amount of acid should be taken and the test completed 
inexactly the same way as with milk. The reading should be multiplied by 3 ip 
obtain the per cent of fat in the cream. No correction for the specific gravity is 
necessary when this pipette is used. With cither of these modifications the test 
may with advantage replace the oil test churn in gathered cream factories* * * * 
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With rich cheese the errors incident to sampling, to imperfect graduation of the 
tubes, and to incorrect measurements of the column of fat arc multiplied by so 
large a factor that duplicate determinations with the same cheese often vary more 
than 1 per cent, so that the results with such cheese are only approximate. With 
cheese containing loss than 20 per cent of fat the results are quite satisfactory. 

The sources of error, when the test is applied to the examination of butter, an* so 
large, owing to the high per cent of fat which butter contains, that the method is 
not recommended for this purpose. 

A description is given of the principle and the practical workings of 
the relative value plan of paying for milk, and of the method of testing 
milk by means of composite samples, as suggested by G. E. Patrick in 
Bulletin No. 9 of the Iowa Station (E. S. H., vol. ii, i>. 101 ), together 
with the use of powdered lye for dissolving the curd in soured com- 
posite samples instead of a preservative to prevent souring, as sug- 
gested by E. li. Farrington in Bulletin No. 10 of tbe Illinois Station 
(Ii. S. It., vol. in, p. 150). 

A very sat is factory composite test may be made without the trouble of dissolving 
Hie curd, by using a lest bottle of twice the usual m'zc, such as is recommended for 
skim milk, for each patron and measuring into this with a 5 c. c. pipette, a sample 
of his milk each day for seven days. The bottle will then contain double the usual 
test sample, and by adding double the usual amount of acid the test may be com- 
pleted as with fresh milk. It is well to shake up the contents of the bottle before 
adding the acid. The reading should be divided by 2 for tbe per cent of fat. A 
composite test for three da>s can be obtained in this way in the ordinary test bot- 
tles by using a pipette containing 5.0 c. c., making the test in just the same way as 
with fresh milk. 

The objections to this method are that more care, is required in taking the daily 
samples, and in ease of accident in making the test the record for the time covered 
b.V the composite sample, is lost. The result is accurate and the time required less 
than by any other method. 

Creaming experiments, 8. M. Baiutk k ( Wisconsin jSta. Report for 
1891 , pp. 09 - 90 ). — An account of those experiments was printed iu Bul- 
letin No. 21) of the station (E. 8. JL, vol. Ill, p. -180). 


TECHNOLOGY. 

Results of the bounty on maple sugar, W. W. Cooke and J. L, 
Hills {Vermont St a. BhL No . 30 , June 1 , 1893, pp. ;). — According to 
the Census of 1890, there was produced in Vermont in the spring of 
1889,14,123,921 pounds of maple sugar, valued at $1,981,899, at 7.7 cents 
per pound; and 218,252 gallons of maple sirup, valued at $105,457, 
at 70.5 cents per gallon. The total number of sugar producers in 
the State was 14,337, of whom 10,999 produced 500 pounds or more. 
From the returns in the office of the United States collector of internal 
revenue it appears — 

That 2,328,846 pounds of sugar were weighed and sampled this year for the bounty, 
of which 82,237 pounds, or per cent* tested 90° or over and is entitled to a bounty 
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of 2 cents a pound; 1,939,339 pounds, or 83J per cent, tested fSfbui 80° to 90° and is 
entitled to a bounty of 1$ cents a pound; while 307,270 pounds tested under 80° and 
will get no bounty. In general terms, then, seven eighths of the sugar tested will 
get the bounty. The law requires that at least 500 pounds, testing 80° or over, shall 
be produced to get the bounty. In the total quantities given above are included 522 
pounds testing 90° or over and 27,306 pounds testing 80° to 90° that were in quan- 
tities of less than 500 pounds per person and hence lose the bounty. So that tlmre 
remains 81,715 pounds at 2 cent# per pound valued at $1,634.30, and 1,912,033 pounds 
at If cents per pound valued at $33,460,58, a total bounty for Vermont of $35,094.88. 

Of the 2,609 persons who took out a license in 1891, 1,918 tried to 
get the bounty, but 247 failed. The 1,617 persons who obtained the 
bounty received on the average $21.70. The crop was a small one, be- 
ing only 60 per cent of the average amount. It appears that it was 
somewhat more profitable to make sirup rather than sugar, even when 
the bounty was obtained for the latter. The authors, however, believe 
that the results from the bounty are sufficiently satisfactory to warrant 
the taking out of licenses by a greater number of sugar makers. The 
Government regulations regarding the issuing of licenses are given in 
the bulletin. 


AGRICULTURAL ENGINEERING. 

The station sheep barn, L. FT. Adams (Wisconsin $ta. Report for 
1891, pp. 280-2S8, figs. ?). — “The building consists of a main part 24 by 
30 feet, two stories bigli, under the whole of which is a root cellar, 
and two wings reaching off’ at right angles from it. The east wing is 
125 leet long, 18 feet wide, and one story high.” 

The plan of the building is described in some detail, with illustra- 
tions. Especial attention has been paid to securing ample ventilation. 

Each pun has double doors, which when opened out into the yard make an opening 
that only lacks 38 inches of being us wide as the pen. One door is bolted securely 
at the top and bottom by bolts operated by a lever, and the other one fastened to it 
by means of an ordinary thumb latch so that one or both doors may bo opened at 
will. A slight upward movement of the lever allows both doors to swing open and 
when pushed shut a similar downward movement locks them safely. 

Over those double doors are windows that are the same width as the doors and 2 
feet high. These windows are hinged at the top and are opened and closed from 
the passageway by means of a rope that runs over two small pulleys. The win- 
dows are provided with a fastening device that works automatically. A pull on 
the rope from the passageway unlocks the window and raises it up at the same 
time. When the rope is released the window closes and locks itself. Since the win- 
dows are operated from the alleyway time is saved and annoyance and confusion to 
the sheep prevented. * * * 

Should it become necessary to close tho barn tight we still have ventilation by 
means of shafts that are constantly carrying off air from near the floor of each pen. 
These shafts are simple wooden boxes that start a foot from the floor and extend up 
through the roof as high as the peak. They are made by nailing two Bunch and two 
10-inch boards together. Near the bottom on one side of the shaft is an opening for 
the admission of air, the flow of which can be regulated by a door that is hinged at 
i the bottom and pushes into the shaft. 
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STATION STATISTICS. 

Fourth Annual Report of Kansas Station (Kansas fHa. Report for 
-Juft I, pp. 26). — Tli is includes a financial statement for tlie fiscal year end- 
ing June 30, 1891, abstracts of Bulletins Nor. 20-32, brief statements 
regarding work of the station not reported in bulletins, an account of 
changes in the station staff (luring 1891, a list of station publications 
issued prior to 1891, and an index to the station publications for 1891. 

Report of the North Louisiana Station for 1891, J. G. Lee (Loui- 
siana Sta. Jinl. No. 16, 2d ser., pp. 426-435 ). — This includes a brief re- 
view of the work of the year, a list of the fruit trees in the orchard and 
of the live stock at the station, a report on the station buildings, and 
brief mention of experiments to be undertaken by the station in tobacco- 
growing. 

Fifth Annual Report of Nebraska Station (Nebraska Sta. Report, 
for 181/1, pp. 26 /, plates 8, ftps. 32). — This includes a brief resume of the 
work of each department, of the station; a subjectlist of the publications 
of the station; a financial statement for the fiscal year ending June 30, 
1891 ; the text of the act of Congress of March 2, 1887, and of the act of 
the State legislature approved March 31, 1887, assenting to the act of 
Congress; and reprints of Bulletins Nos. 16-20 of the station, abstracts 
of which may be found in volume in of the Becord. 

Station work in progress, J. C. Neal (Oklahoma Sta. Bui No. 2, 
JHare.li, 181/2, pp. 20). — A brief description of the station farm and build- 
ings; statements regarding the cultivation of the land; and lists of 
varieties of grasses, forage plants, corn, orchard and small fruits, and 
grapes, with which experiments are to be made. 

Report of director of Wisconsin Station, W. A. Henry ( Wis- 
consin St a. Report for 18!) I, pp. 1, plate, 1).— Brief general statements 
are made regarding the work of the station. The importance of rais- 
ing greater numbers of sheep for mutton in Wisconsin is strongly 
urged. The new dairy school building is illustrated. The desirability 
of con lining the work of individual stations to a lew lines of investi- 
gation and of making the tenure of station officers permanent is em- 
phasized. 

Financial statement ( Wisconsin Sta. Report for 1891 , p. 319 ). — 
This is for the fiscal year ending June 30, 1891. 
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Climate and meteorology of Death Valley, California, M. TV. 

HARRINGTON ( Weather Bureau, Jiul. No. 1, p]>. HO, Jiffs. 10). — Ati Ac- 
count of observations during: live months (May-Septeiuber) of 1891, 
mado in connection with an exploration of the valley under the di- 
rection of 0. H. Merriam of this Department, with the cooperation 
of the Geological Survey and the Signal Service, continued by the 
Weather Bureau. The physical features of the valley are described, as 
well as the meteorological station and the instruments used, and the 
observations taken are tabulated and discussed. 

The southwestern corner of the arid region of the West* is occupied by the Colo- 
rado and Mohave Deserts, the latter the northern ami more extensive of the two. 
The northern margin of the Mohave Desert reaches out into narrow valleys between 
bold ridges of mountains which run nearly north and smith. These valleys are usually 
shallow, but a few are characterized by great depth. The most remarkable of those 
is Death Valley, in that its bottom is said to descend below sea level, while it is 
about 200 miles from the coast, and between it ami the latter intervene the lofty 
Sierra Nevada Mountains. This valley is said to owe its name to the melancholy fate 
of a party of immigrants who. about 1850, perished from thirst within its limits. 

Death Valley lies between the brilliantly colored Funeral and Ainargosa ranges of 
mountains, reaching an elevation of 5,000 to 0,000 feet on the oasf, and the Paimmint 
Mountains on the west. The latter reach an elc\ atinn of 8,000 to 0,000 feet, and cul- 
minate opposite the middle of the lower valley in Telescope Leak, said to he 10,038 
feet high. The valley is an independent drainage basin, nearly closed on the south 
by a rapidly rising edge about 2,000 feet high. The southern part, into which pours 
the cateli of the entire basin and that of the entire Amargosa Valley on the east, is 
nearly level, and it is to this portion that the mime of Death Valley is applied. * 
* * Death Valley proper lies between latitudes 35° 40' and 30° 35' north, and lon- 

gitudes 110° 15' and 117^ 5' west from Greenwich. It is directly east from Tulare 
and Owens Lakes, about 50 miles from the latter, and the boundary between Nevada 
and California runs not far east of its eastern margin. It is about 75 miles long, with 
an axis running nearly northwest and southeast. The width from crest to crest is 
from 20 to 25 miles, hut the bottom is only 12 or 15 miles wide at its widest point; 
opposite the meteorological station it is about 0 miles wide, * * * 

The principal features of popular interest in Death Valley are its excessive heat 
and dryness. The temperature rises occasionally in the shade to 122°, rarely falls 
at any time in the live hot months below 70°, and averages 91°. It is not only hot 
in summer but consistently hot, and the heat is increased by occasional hot blasts 
from the desert to the south. The air is not stagnant, but in unusually active motion* 
Gales of a few hours’ duration are very common, and sometimes they produce sand 
whirls and sand storms. The heat and movement of the air together make this a 
198 
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very dry — an arid — place and this aridity in summer is almost as consistent as the 
heat. Rains may fall frequently in the mountains and occasionally in the valley, 
clouds arc by no means larking, and water can probably always be found at tho 
depth of a few feet in the soil, yet the heat and wind together keep the surface very 
dry and the relative humidity low. Animal and plant forms are comparatively few, 
and the former are usually nocturnal, to avoid the heat. 

Both heat and aridity are increased by the character of the valley. It is narrow 
and deep, apparently the bod of an old sea., ine lowed by liigli and bare mountains. 
The white and shitting sands become much heated under the noonday sun; the rest 
of the surface is in part salt and alkali, in part pebbly wash from the mountains, and 
in part a loose spongy earth, over which it is difficult to move. With the exception 
of a few springs, the water is hitter and unwholesome. * * * 

The meteorological features of interest lie for tho most part in those modifi- 
cations of diurnal changes which are due to the topography. Tin* range of tem- 
perature is usually great ; the hourly progress of the winds show curious changes 
in speed, m direction, ami in temperature. The diurnal change in the barometer is 
the most characteristic of the form found in continental valleys. It is of the purest 
single maximum t\ pe and has the largest amplitude known. With these features go 
those sharp thunderstorms, limited to certain hours of the day, and daily gales and 
hot blasts. 

It is also note worth v that the absolute humidity here is fairly constant, and is that 
belonging to that part of the world. 'Hie ail in the valley is part of tho general 
aerial ocean, and this shows no sharp contrasts in its moisture content, except where 
wind prevails across a mountain lidge. Here the prevailing winds are up and down 
the valley, and its relatne aridity is due to its higher temperature, * v H 

fin the following table a compaiison is made <>t the climatic conditions of Death 
Valley and of several localities in India and the Sahara Desert for the hottest, month 
of the year in each place.] All these places are celebrated for their great dryness 
and excessively hot summers. 

('oiH}wri*on of Death falley and other stations. 
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Notes on a new method for the discussion of magnetic obser- 
vations, F. H. Bigelow ( Weather Bureau, Bui . Ko. :3, pp. 10, fuj. 1). — 
This is a preliminary statement of some now dp vices adopted in the 
discussion of magnetic observations, whereby it is hoped that these may 
be forced to yield more information regarding the physical causes that 
produce the periodic and the spasmodic fluctuations of the magnetic 
needle. The method is differential, and consists in deriving a succession 
5241— No. 2 7 
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of residual values in three coordinates, the system assumed being rec- 
tangular — X in the mean magnetic meridian to the north, Y to the west, 
Z normal to the plane of the horizon and counted positive downwards. 
These are then transformed into polar coordinates, 8 the total force, of 
which the residuals are the components, acting in a plane making an 
angle ft with the magnetic meridian and an angle a in this plane with 
the plane of the horizou. In order to facilitate an understanding of 
the very complicated system of deflecting forces that surround the 
earth, these polar coordinates are plotted on a globe at the local hour 
angles of the station referred to the sun, at which the forces themselves 
are effective, and thus are built up and made simultaneously visible to 
the eye the magnetic forces which are deflecting the normal field at 
any instant of time. The paper before us gives only an outline of this 
process and a running example to illustrate specifically the treatment 
of the observations as contained in the report# of magnetic observations, 
and therefore no final conclusions are stated. An outline,, however, is 
given of the physical conditions that seem sufficient to account for the 
various deflecting fields that can be detected. These are generally (1) 
the annual field, (2) the diurnal field, (3) the disturbance fields, and (4) 
the meteorological field. Prof. Bigelow advances the theory that, the 
energy from the suu, all these deflecting forces being derived from its 
action propagated through the intervening space, cornea to the earth 
along two principal fields, (1) the radiant field parallel to the ecliptic, 
and (2) the coronal field perpendicular to the ecliptic, this being the 
extension of such wide-sweeping lines as proceed from the sun regarded 
as an electro-magnetic polarized body, and of which the coronal stream- 
ers are a visible portion. Ordinary radiant sunlight is magnetic as 
w r ell as electric, in accordance with Maxwell’s theory of the propaga- 
tion of light, and when it arrives at the earth, which is a magnetic 
polarized sphere, the rays are bent out of the straight, course into a 
series of peculiar curves as they enter, pass through, and recede front 
the earth. Some thirty stations, where continuous twenty four hourly 
observations have been maintained through one year at least, are being 
computed at the Weather Bureau, and thus tlie whole complex annual 
and diurnal fields will be mapped out ready for description and dis- 
cussion. 

In a similar manner the magnetic disturbances, which sometimes 
amount to storms, can be discussed, and this problem is also well in 
hand so far as the reductions are concerned. Prof. Bigelow points out 
and illustrates in this bulletin that these disturbances may be referred, 
so far as is now known, to either the coronal or to the radiant field. 
In either case, whenever the sun’s energy goes through any sudden 
change in its manifestations, there is a corresponding variation pro- 
duced throughout all the ether that surrounds it as far as light can 
penetrate, and this propagation is felt at the earth iti either the radi- 
ant or the coronal fields, or in both, producing changes in the point- 
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mg of the needle. The radiant held is much stronger than the coronal 
held when things are in their normal conditions, but (luring disturb- 
ances the coronal field may be strengthened and superposed upon the 
radiant field, or the radiant field may be strengthened. In every case 
the effect is to spread the polar field surrounding the magnetic poles 
and which properly extends only to the auroral belt, down over the 
mid latitude regions, for the time being displacing the forces which 
ordinarily are in action there. An example of the traces during the 
storm of June o, 1802, is given, together with the computation and the 
resulting forces on the model for twelve hours, from noon to midnight. 

There is still a broad line of investigation, which has made progress 
at the Weather Bureau, and which is a necessary outgrowth of the 
theory thus explained. It is the modifications introduced into these 
fields by the presence of the atmosphere, together with its ever fluctua- 
ting influence as indicated by the meteorological (dements. If magnetic 
forces are in fact a part of the radiant, sunlight, then it follows that any 
causes which modify the quality of the light received must also modify 
the magnetic field associated with it. No attempt is made in the bulle- 
tin to indicate precisely what the physical conditions are that are thus 
concerned, t hough it is evident that aqueous vapor under varying pres- 
sures and temperatures is the principal agent, only an outline of the 
processes of discussion being mentioned. Prof. Bigelow feels able to 
state that such a connection seems to exist, and that from several inde- 
pendent lines of approach the testimony in fin or of this conclusion is 
steady and persistent. The irregularities in the magnetic traces all 
have some effective physical cause, and it is hoped by the method of 
exhaustion, that is, by treating fully all the well known and strong 
residuals, to finally reach the smaller but no less important terms in- 
volved in tin* action of the atmosphere. Finally, the auroral problem 
will no doubt come to a solution along with the others just described. 

The object of* the bulletin is to open up the field of research and to 
describe the process of the discussion, so far as practicable, but at the 
same time it is implied that the research is most promising in the 
results already attained, and that the development can hardly fail 
to be far-reaching in its final conclusions. 

The fermentations of milk, II. W. Conn ( Office of Experiment Sta- 
tions, Experiment SUt . Bui. No. 9, pp. 75 ). — In this treatise the term fer- 
mentations is used to cover not only the souring of milk and the alco- 
holic fermentations, but all of the changes induced by rennet, yeasts, 
bacteria, and unorganized ferments. In an introduction the nature 
and composition of milk are described. The fermentations are treated 
under the headings: Fermentations by rennet, souring of milk, num- 
ber of bacteria in milk, relation of electricity to souring, alkaline fer- 
mentations, butyric acid fermentation, bitter milk, alkaline curdling 
of milk and the peptonizing power, blue milk, alcoholic fermentations, 
slimy milk, and miscellaneous fermentations. In each case the litera- 
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tnre of tlio subject is reviewed, and a summary given of the present 
state of knowledge on the subject. In conclusion, the practical bear- 
ings of the subject on the handling of milk, butter making, and clieose- 
making are considered. 

Our study of milk and fermentation lias taught us first of all that all fermenta- 
tions of milk, even the common souring, are due to the contamination of the milk 
with something from the exterior after it is drawn from the cow. If they are thus 
all due to eon t ami nations from without, all that, is needed to prevent them is to 
treat the milk in such a way that no such contamination is permitted. * * * 

This has "been shown to be accomplished best by two precautions, absolute cleanli- 
ness and low temperatures. The gioat source of these organisms is in the unclean 
vessels in which the milk is draw n and in the tilth which surrounds the cow. By 
scrupulous cleanliness in the haul and dairy the number of organisms which get into 
the milk may he kept comparatively small. 

Of equal value m pieserving milk is the use of low temperature, and to be of the 
most use it should be applied immediately after the milk is drawn. When drawn 
from the cow milk is at a high temperature, and indeed at just the temperature at 
which most bacteria will glow the most rapidly. * ' 1 If, however, the milk is 

cooled to a low temperature immediately after it is drawn, the bacteria growth is 
checked at once and will not begin again with much rapidity until the milk lias 
become warmed once more. This warming will take place slowly, and therefore the 
cooled milk will remain sweet many hours longer than that which is not cooled. 
* * * A second lesson of no less importance has been la light. All of the abnormal 

fermentations of milk, such as blue milk, red milk, slimy milk, tainted milk, etc., 
are also due to the growth of organisms in the milk, and all of these are preventable 
by care. While the lactic organisms are so common and so abundant as to make it 
hopeless to try to keep them out of the milk, this is not true of the organisms pro- 
ducing the abnormal fermentations, and b\ t ho exercise of < are they may all lie pre- 
vented from getting into milk m such a waj as to cause trouble. * * “ The 

lessons for the dairyman to learn from the study of the fermentations of milk are, 
scrupulous cleanliness in all affairs relating to milk, care in the dain, thorough 
washing with boiling water of all milk vessels, and low temperatures applied to 
milk immediately after it is drawn from the cow. 

Jn buttermaking and cheese -making certain tonus of fermentation 
are beneficial, but here also mischievous organisms seriously affect 
quality and keeping properties. The employment of pure cultures of 
organisms in the ripening of cream and of cheese is described, and the 
prediction is ventured that, possibly at no distant future both the butter 
maker and cheese maker w ill use the fresh milk directly. 

The butter maker wall separate/ the cream b;y the centrifugal machine in as fresh 
a condition as possible and will add to the cream an artificial ferment consisting of 
a pure culture of the proper bacteria, and then ripen bis cream in the normal manner. 
The result will he uniformity. The cheese maker will iu like manner inoculate fresh 
milk with an artificial ferment and thus be able to eontrol his product. Perhaps 
lie will haves a large variety of such ferments, each of which will produce for him a 
definite qualify of cheese. To the dairy interest, therefore, tlio bacteriologist holds 
out the hope of uniformity. The time will come when the butter maker will always 
make good butter and the cheese maker w ill he able in all cases to obtain exactly 
the kind of ripening that he desires. 

Milk fermentations and their relations to dairying (Office of 
Experiment Station*, Former*’ tint. No. 9, pp. 24).— A popular nummary 
of Experiment Station Bulletin No. 9 (hoc above). 
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Organization lists of the agricultural experiment stations and 
agricultural schools and colleges in the United States {Office of 
Expert men t Stations, Experiment St a. Hal. No. 1 ;> , June, pp. 78 ). — Tliis 

includes o list of the governing boards and working forces of the sex oral 
stations; a. list of the agricultural schools and colleges, with courses of 
study and boards of instruction ; the officers of the Association of Amer- 
ican Agricultural (Alleges and Hxpei iment Stations; officers and re- 
porters of the Association of Official Agricultural Chemists of the 
United States; the texts of the acts of Congress of July 2, 18(12, March 
2, 1887, and August 20, 1800, relating to the colleges and stations; 
regulations of the Post Office Department relating to the use of the 
franking privilege by the stations; and an index of the names of station 
officers, with a short biographical sketch of each station worker. 

Report of the area of com, potatoes, and tobacco, and condi- 
tion of growing crops (Division of Statist it**. Report No. 97, n. ser., 
July, JSfhJ, pp. 9i7~.T/J ). — “This report relates to the comparative acre- 
age of corn, potatoes, and tobacco, and the condition on the first day of 
July of corn, winter and spring wheat, oats, rye, barley, potatoes, 
tobacco, the grasses, fruits, and other minor crops/ 7 

Reports of observations and experiments in the practical 
work of the Division of Entomology (Division of Entomology, But. 
No. L><>, pp. <)7). — This bulletin comprises tin* reports of t lie field agents 
of the Division for 1SP1. 

Report upon insert depredations in Nebraska for JSitR L. Bruner 
(pp. fi~12). — A brief summary of the most prominent, of the injurious 
insects of the year, exclusixo of locusts and grasshoppers, a more ex- 
tended account of which is published as Bulletin No. 27 of this Divi- 
sion (K. S. ft., vol.in, p.b07h The species prevalent were, the corn root 
worm, green striped maple worm, Lyda sp., and the gooseberry span- 
worm, and the following, mentioned as injuring the sugar beet: Monoxia 
yuttulata , Uippodamia eonveryens , Diabrotlea rittata , D. lonyieornis, and 
cutworms. The author reports success in the use of corn meal against 
cabbage worms, and calls attention to a new pest of cabbages, the larva 
of a Tenebrionid beetle, Rhodes trirostata . 

Report on scale insects of California , D. W. CoquilJett (pp. 12-35). — 
A somewhat detailed account of the season’s work on California scale 
insects, including notes on their life history and habits, food plants, 
natural enemies, and accounts of experiments with various insecticides 
for these insects. The following species are considered: Bed scale 
(Aspidiotm a uraiitii), convex wale (A. convex us), oleauder scale (A . nerii), 
San Jos6 scale (A. perniciosus ), greedy scale (A rapax ), soft or brown 
scale (Leeanium hesperidum ), hemispherical scale (L. hemisplurricum ), 
black scale (L. olew), frosted scale (L. pruinosum), and brown apricot 
scale (L. sp). The report concludes with a short chapter on tlie use of 
thymo-cresol as an insecticide for scale insects. 

Entomological notes for the season of 1891 7 E. Murtfddt (pp. 
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36-44). — Kotos on the woolly aphis of the apple, grain aphis ( Siphono * 
phom avenw), joint worm (Isonoma grande), plum curculio, harlequin 
cabbage bug, Orsodaehna atra , a new enemy to the peach, cottony 
maple scale, post oak coccid (Che ernes sp.), white marked tussock moth, 
Chamyris cerintha (on plum), Catoeahi grynea , and Edema albifrom ; 
some observations on the forest tent caterpillar in Minnesota; notes on 
some natural enemies of pernicious insects, and a chapter on the 
insecticidal properties of thymo-cresol. 

Report of progress in the investigation of the cotton bolhrorm , F. W. 
Matty (pp. 45-56). — A brief summary of the work done during the 
season on the bollwoitn of cotton. The subject is treated under the, 
following topics: Geographical distribution and destructiveness, food 
plants, characters and transformations, natural enemies, insect ravages 
easily mistaken for those of hollworm, and remedies. The great range 
of food plants of this insect and its habit of feeding in solitude rather 
than gregariously, render it a diflicult species to control with insecti- 
cides. The most practical remedies are spring plowing to destroy the 
chrysalids, and the use of corn and cowpeas as trap crops. Poisoned 
sweets, pyrethrum, and trap lights are of little practical value, and ex- 
periments with infectious diseases have* thus far produced only negative 
results. 

Insects of the season in loica, IT. Osborn (pp. 57-62). — The principal 
species treated are the white- winged bibio (Jiibio albipennis ), plant lice 
of various species, clover seed midge, clover seed caterpillar, Apanteles 
glomeratm (a parasite of the common cabbage worm), ami the apple 
maggot. A brief summary of successful trials of tlie “hopper-dozer” 
plan for grass leaf hoppers is also given, in one experiment these in- 
sects were captured at the rate of 376,000 per acre. 

Report of entomological work of the season of J89] , F. M. Webster 
(pp. 63-74). — This report is mainly an account of several species of 
crane flies infesting meadows and pastures, which may also prove 
injurious to wheat. 

Report on the Gypsy moth in Massachusetts, 8. Hen show (pp. 75-82). — 
An account of the work being done by tlie State of Massachusetts to 
suppress the Gypsy moth (Ocneria dispar ). 

Copies of acts and resolutions passed by the legislature providing 
against depredations by this insect are given, together with a map 
showing the infested region. There are also notes on the habits of this 
insect, and a list of its food plants and of its natural enemies. The 
author criticises the plans adopted for the repression of this pest. 

The attention drawn to this insect should lead to the passage of a general law 
against insect and fungous pests. A State officer acting under the direction of the 
board of agriculture could recommend to farmers and others the means to he used 
against noxious insects and fungi, and the law should be so framed that penalties 
could he imposed upon owners who took no precautions after due notice had been 
given. Some such legislation would soon bring the orchards and shade trees of 
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MaenaoliUHottH into a more creditable condition, and the introduction of the Ocneria 
could be looked upon as a benefit rather than an injury. 

Report on opi cultural experiments in 1891, A. J. Cook (pp. 83-92). — 
A report of it aeries of experiments in apiculture conducted during the 
season with the assistance of Mr. J. H. Larrabee. Planting for honey, 
spraying during fruit bloom, value of bees in effecting plant fertilization, 
secretion of wax, feeding of drones by workers, conductivity of wax, and 
winter protection are considered. 
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Ash content of etiolated leaves, W. Pat/ladin (Tier, deni. hot . 
Ges., 1892, p. 179).— The author reports remit experiments which indi- 
cate that the ash content of etiolated leaves of wheat and vetch is 
noticeably lower than that of the green leaves of the same plants. For 
example, the ash content of green wheat leaves was 0.74 and 10.75, 
and of etiolated leaves 8.82 and 0.41 ; and of green vetch leaves 10.5 
and etiolated 7.54. The difference is especially marked in case of the 
calcium. The fact that a similar diminution in ash content occurs 
when plants are, grown in air saturated with moisture, that is, when 
the transpiration is hindered, and that the conditions of etiolation hin- 
dered the transpiration, indicates a connection between the transpiration 
of the leaves and the taking up of mineral ingredients. — e. w. a. 

Earlier observations on the root tubercles of Leguminosse, 
A. PBILLIKUX (Vompt. rnul.j 111 (1890), pp. 920, 927; aba. in Ccntralhl . 
agr. Ohcm 21 , p. 120). — It is stated that Woroniu in 1807 recognized in 
the root tubercles delicate organisms, capable of motion, which he 
regarded as bacteria. The author himself in 1871) studied the sub- 
ject and found that the organisms in question might differ widely in 
form, and that the supposed motion was molecular or lUownian motion. 
He recognized the tubercles avS abnormal formations and found that 
they could be induced by artificial inoculation. — E. W. A. 

Reaction of sulphate of iron with the phosphates employed in 
agriculture, I\ Oazenetjve and A. N ioolle (Monit. scient 1892, scr. <4, 
p. 334 ; ahs. in (litem. Ztg ., 1892. lieperi ., p. 173). — The authors explain 
that many fertilizer manufacturers follow the practice of mixing green 
vitriol with their fertilizers, especially with the phosphates of lime. 
It was to study the effect, if any, which this admixture might have 
upon the solubility and availability of the phosphoric acid that the 
experiments reported below were made. 

Sulphate of iron was moistened with water and mixed with super- 
phosphate, citrate-soluble precipitated phosphate, di-calcium phos- 
phate, born 1 - phosphate, slag, and rock phosphate, in amounts ranging 
from 10 to 20 per cent. The mixtures were exposed to the air in thin 
layers for eight days. Determinations were made in each of the phos- 
phoric acid soluble in water, in ammonium citrate, and in acetic mid 
before aud after the treatment with the green vitriol. From the 
m 
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results of these it was evident that the phosphoric acid in the slag, 
rock phosphate, and hone was not materially affected by the. iron salt, 
blit that the water soluble phosphoric acid in the. superphosphate was 
noticeably diminished, and the solubility of the, precipitated di-calcium 
phosphate increased. Thus, while 1 gram of the superphosphate con- 
tained 0.15 gram of water-soluble phosphoric acid before treatment, 
the amount was diminished to 0.00 and 0,02 gram, respectively, by treat 
inent with 10 and 20 per cent of iron sulphate. 

A sample of di-calcium phosphate containing 48.4(5 per cent of phos 
phoric acid, all soluble in ammonia, citrate, contained only 1.93 per cent 
of acid after being heated at red heat. Both the original and the in- 
cinerated phosphate were treated with 10 per cent iron sulphate, after 
which the original contained 48.2 per cent and the incinerated 11.85 
per cent of citrate-soluble acid. That is, the iron sulphate did not 
diminish the amount of reverted acid in the unheated phosphate, and 
partially restored the amount in the incinerated product. 

A sample of precipitated tricalcie phosphate obtained from a drug- 
gist, containing originally 15.4 per cent phosphoric acid, all of which 
was insoluble in ammonium citrate, was found to contain 29.54 per cent 
of reverted acid after treatment for eight days with 20 per cent of iron 
sulphate. All these trials were made with free access of air. The 
failure of the iron sulphate to affect the tricalcie phosphate in bone, 
slag, and rock phosphate as noted above, the authors suggest may be 
due to a peculiar molecular arrangement in the case of these materials, 
which renders them resistant. 

Theoretically this action of moist iron sulphate in the presence of air 
may be explained by the change of iron from a ferrous to a ferric salt, 
and the formation from that of a citrate soluble phosphate of iron. 

The practical conclusions arc, among others, that in mixing phos- 
phate with sulphate of iron the iron salt should be ground alone before 
mixing and not with the phosphate, otherwise the solubility of the 
phosphate in water may be seriously affected. — k. w. a. 

Experiments on the value of different plants for green manuring, 
Y. Stkkiiel (Alt*. In (UntmlbL a<p\ 21, pp. 235-238 ). — These 

experiments were made in 1891 on the experimental fields at Hohen- 
heim, Wiirtemberg. The soil was a heavy loam, on which rye and winter 
peas had been grown in 1888, rape manured with superphosphate 
and nitrate of soda in 1889, and winter barley in 18S9- , 90. After 
the barley was harvested seventeen different kinds of leguminous and 
Other plants were sown for green manuring on 17 plats, each contain- 
ing about 50 square yards separated by uncultivated strips. In Sep- 
tember following the crop on each plat was spaded under and Sheriff 
wheat drilled on all the plats. The yield of wheat where different le- 
guminous plants bad been used as green manures (lupines, clovers, field 
beans, peas, vetch, and serradella) ranged from 14.81 to 22.37 pounds of 
grain per plat, averaging 19.62 pounds. It was lowest with serradella 
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mid highest with red clover and white and yellow lupine. Second to 
the latter were field peas and beans, scarlet clover, and black media. 
The yield with cole was 16 pounds, with white mustard JA6 pounds, 
and with 3 varieties of buckwheat the average yield was 13 pounds per 
plat. 

It was noticed that on the plats, especially those with lupines, many 
heads of grain were backward in ripening. On examination the roots 
of such plants were found to be covered with a white fnngns. Ko 
such fungus was found on the roots where non leguminous plants were 
used for green manure. In how far this occurrence was due to the 
green manuring with leguminous plants the author was unable to 
determine. 

In another series of experiments the object was to compare the total 
amounts of nitrogen contained in crops of different leguminous plants, 
and in the leaves, stems, and roots of the same separately. The soil 
on which this trial was made had been in grain for throe years previous. 
Whether or not it was manured in any way for the present, crop is not 
stated in the abstract. The seed was broadcasted on the different 
plats. The results per square meter are given as follows: 


Nitrogen in various leguminous crops per square meter of land . 


Krnn* 

her 

of 

plat. 




Weight of water-free 
crop— 

Nitrogen in— 

Kind of plants. 



fitetna 

and 

leaves. 

Boots. 

Whole 

plant. 

I«S 

! § J 

Boots. 

Whole 

plants. 

3 

2 

White lu pine 

Bine lupine 



Granin, 
554.17 
534. 77 

Grams . 
78. 29 
73. 33 

Grams. 
632. 45 
CIO. 10 

Grams. 

13.5267 

11.3371 

Grams. 

3.3074 

1. 1751 

Gi amt r. 
12.9041 
12.5122 

3 

4 

6 

Velio w lupine 

Kield lx tans 

Bed vetch 




325. 23 
555. 04 
534. 47 

74. 70 
70 09 
51.73 

400. 93 
625. 73 
586. 38 

9 3194 
16. 2627 
10. 1999 

1. 3222 
1. 3572 
0. 6725 

10. 6416 

J 7. 0199 
16. 8724 

6 

Mixture of vetches 



571.22 

10. 54 

581. 76 

16.6245 

0. 2004 

16. 8849 

7 

Common \ etch 



4 HO 44 

30 74 

523 18 

15.5174 

0. 5842 

36.1016 

9 

Crimson clover .... 



510. HO 

46. GO 

614. 40 

12.8205 

0. 4980 

13.3191 

10 

Lathy rus mageVannn 

Chickling vetvh : 

(ierman 



587 77 

54. Cl 

037. 58 

10.0845 

0. 0499 

10. 7344 

n | 


... I 

574. 81 

31.39 

600. 20 

17. 5892 

0. 5022 

18. 0914 

12 

j A firman 



4 8i>. 57 

28.54 

509. 11 

8.9356 

0.2825 

9.2211 

10 

Purple-red vetch 




505. 74 

31.42 

537.16 

17. 2457 

0. 4839 

17.7290 

13 

Chickling vetch, (icrumn 

Large held beaus 

, . 


560. 03 

35.49 

596. 42 

35.7060 

0.6636 

16.2596 

17 



750 21 

74.87 

831. 07 

24.3499 

1.3851 

25.7860 

18 

Blue lupine (foreign seed) 


< 

015. 75 

46.17 

001.02 

18.5341 

0.6233 

10.1574 

19 

White lupine (foreign seed) 



032. 52 

37. 02 

650.36 

18. 2160 

0 2417 

18.4583 

21 

Large sand vetch 



510 05 

7.63 

518. 58 

11. 0876 

0. 1351 

11.2227 

22 

Band vetch . 


'"■j 

418. 31 

31.29 

449.00 

12. 9297 

0.6666 

14.5962 


According to these figures the large field beans (plat 17) gave the 
largest yield of nitrogen per square meter of land, but considering the 
cost of seeding this crop the author believes that from a financial point 
of view it does not exceed the lupines in value. The difference in the 
nitrogen in the white and blue lupines raised from native and from for- 
eign seed is very marked, the foreign seed yielding over a third more. 

The author proposes to continue this line of experiment on a larger 
scale another year, leaving out some of the less promising crops. 

{The above figures serve to show the extent to which crops of certain 
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leguminous plants may enrich the soil in nitrogen; ami when it is 
remembered that under favorable conditions a part or tlie whole of this 
nitrogen may be derived from the atmosphere without material cost, 
the value of green manuring as a means of supplying the soil with this 
essential and most expensive plant food ingredients must be evident. 
A calculation of the amounts given above to an acre of land gives over 
225 pounds of nitrogen as the amount contained in a crop of large field 
beans, about 105 pounds of nitrogen in the blue and white lupines (plats 
18 and 19), etc. To supply these amounts of nitrogen in the form of 
nitrate of soda would require from 1,000 to 1,500 pounds of that mate- 
rial. ]— K. W. A. 

Rape culture, T. Shaw and C. A. Zavitz {Ontario College Sta. BuL 
No. June 1 , 1892, pp. 8 ). — General statement regarding the culture 
and uses of rape, and brief notes on experiments at the station in the 
culture of this plant, and in its use as a feeding stuff for lambs. Rape 
can be successfully grown in Ontario and quite generally in the Domin- 
ion of Canada. 1 u the experience of t he station Hat cultivation in drills 
has given good results, nit rate of soda being the most effective fertilizer. 
The application of salt has also been decidedly beneficial. Among other 
conclusions reached are the following: 

(1) Rape is especially valuable as a pasture for fattening sheep and lambs, owing 
to the season of the year at which it grows and to its high feeding value. 

(2) It is an excellent food when prcpuiing lambs for winter fattening. 

(8) One aero of rape grown in drills immediately after a crop of rye cut as a 
green food will pasture from JO to 10 lambs lor from two to two and. one half mouths, 
and that when grown as llio sole crop of the season under favorable conditions it 
will sustain n much larger number. 

(4) Ordinary grade lambs w lieu pastured on rape, without any other food sup- 
plement, will make an average gain of 10 pounds per month. 

<r>) Rape is admirably adapted for growing as a catch crop to he fed oft* or plowed 
under as a green manure. 

(ft) Rape as a cleaning crop is probably without a rival in our present system of 
agriculture. 

(7) Much care and prudence must be exercised iu pasturing animals on rape or 
serious losses may follow. 

(8) Rape is not an exhaustive crop on the soil when pastured oft*, as what has boon 
taken from the cultivable area is returned to It and something in addition. 

A. C. T. 

Consumption and production of material by the sugar beet in 
the second year of growth, Stkoiimee, Brietj, and Stift ( Oesterr. 
Zcitsch. ZucJwrind., 1892, p. 244 ; abx.in Cliem.Ztg., 1892, Report., p. 198 ). — 
The following are the conclusions of the authors from a long series of 
experiments: The production of new material by the sugar beet in the 
second year is so extensive that the reserve materials stored iu the root 
are insufficient, and consequently the beet should be set out in a rich 
or well-manured soil. In this growth the phosphoric acid is used prin- 
cipally in the formation of leaves and stems, and the nitrogen in seed 
production. The consumption of potash is quite uniform throughout 



210 


EXPERIMENT STATION RECORD, 


the period of growth, although. at the time of seed formation a slight 
increase was noticed in the case of some varieties. — E. w. A. 

Fractional application of nitrate of soda for winter wheat, v. 
IjIEBEINBERU (Milt. Ver.zur Ford . landw . VersuehHiccttens in OeMerreich , 
IS!)], Heft d; abs. in Cent ml b(. agr. Chem ., Ml, pp. 220-228). — In con- 
tinuation of similar experiments the previous year, experiments were 
made on three different farms to study the effect of applying given 
amounts of nitrate of soda all at one time in the fall, and half in the fall 
and half the following spring, either in April or May. The results con- 
firmed those of the previous year. Fractional application of the nitrate 
increased the yield over the, single application, and the result was 
noticeably in favor of making the spring application in April, rather 
than in May. The inference is that for winter wheat a fractional appli- 
cation of nitrate of soda is preferable, and that the spring dressing 
should be made as early as practicable. — E. w. A. 

Experiments with cereals at the School of Practical Agricul- 
ture and Irrigation at Avignon, France, M. Allikr (lint, de Min . 
de V Agr., No. J, Jon., IS!) 2, pp. JO-21). — These were with wheat and oats, 
and were a continuation of experiments begun in 1890. 

The soil on which the experiments were conducted was an alluvium 
of the Fiver Duancc, with an extremely permeable subsoil winch re- 
ceived a constant infiltration of the river water. The arable surface 
soil, extending to a depth of from 15 to 45 inches, was underlaid by a 
layer of sand mixed wit li gravel to a depth of more than 50 feet. Both 
chemical and mechanical analyses of the soil to a depth of 7.9 inches 
are given. It appears from these that the soil, which was decidedly 
calcareous, was rich in magnesia and poor in phosphoric acid. Its 
potash content was adequate for the culture of cereals. 

Wheat . — In 1890 I variety of wheat, Riehelle Blanche de Napl&t, 
was cultivated, giving a yield ot* 39.5 bushels of grain per acre. In 
1891 this variety was again cultivated, but in three different ways. 
One part of the field which had been seeded in the latter part of No- 
vember, 1890, was not irrigated; the second part, seeded in the fall, in 
plats with raised borders arranged for irrigation by submersion, was 
irrigated three times during April and May; the third part, seeded in 
March, 1891, was also irrigated three times. 

Comparative tests were also made with 2 other varieties, Samette 
de Provence and Rirnpau wheat, both seeded in November, 1890. The 
first was irrigated in the spring, the second received no irrigation. At 
time of seeding superphosphate (14 per cent soluble phosphoric acid), 
phosphatic slag, and sulphate of potash were harrowed in on all the 
plats m amounts furnishing 78.3 pounds of phosphoric acid (two thirds 
soluble) and 39.2 pounds of potash per acre. In the spring nitrate of 
soda was applied in the form of a top-dressing to the young wheat, in 
an amount furnishing 27.6 pouuds of nitric nitrogen per acre* Tire 
Bichelle, planted in autumn, not irrigated, ripened June 29 to July gj 
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the Rimpau wheat, July 7; Richelle, planted in autumn, irrigated, 
July 8 aud 9; Saissette, planted in autumn, irrigated, July 9; Richelle, 
planted in spring, July 10. The cost per acre for seeds, fertilizers, labor, 
general expenses, and rent of land was $51 .49. To this should be added 
$2.15 as the cost of irrigation in the cases in which the latter was 
resorted to. The results of the experiment are given in the following 
table : 


Varieties. 


Jiidtollc*, in the sprint:, 

irrigated . 

JUichello. sw'flod m autumn, nut 

irti gated 

Jiielielle, seeded in autumn, ir- 

rigat«*d 

ltiinpau, He«de«T in autumn, not 

irrigated 

SsiMsette, seeded m autumn, ir- 
rigated 


Yield pci acre. j 
Grain. I Straw, j 


Financial results per acre. 


Value of - - 


Hush- 
els . 

27 07 
35 00 
47. 34 


Founds J Pounds. ! Grain.; Straw.! 


Cost 


Net 


Cost 

of 

grain 


of pro ; ^ ! , I>l T 

due- (Imsh- 

tion. * ’ 


1,009 3 j 6,527 « $30 95 .$16.87 $53 82 $53.65 $0 17 | $1.36 
2,173 5 5,G87 6 49 02 ‘ 14.93 | 64.55 j 51.49 ' 13.00 t 1.04 


2,911.1 0,320 4 07 15 • 10.85 . 84.00 

1 i j t ! 

47.27 2,812 9 | 7,153.3 . 01 08 j 18.49 83.39 

| 46.70 2.903.0 | 9,818.0 06.29 ! 25 38 ' 91 07 


53 05 1 30. 35 ’ 0 78 

51.49 * 31.90 ! 0 70 

■ i 

53.05 38.02 0.01 

I 


Although the wheat stifle red somewhat from the unfavorable season 
the results seem to justify the eonelusion that under the conditions of 
these experiments the culture of wheat in the region of Avignon will 
prove* profitable, especially if irrigation be practiced. 

Oats . — In 18tK) California Prolific oats were grown, giving a yield or 
57.8 bushels of grain per acre, with a net return of $ 17.07. In 1801 this 
variety was grown with three others — Hlaeh Brie oats, lied Capped oats, 
and Yellow Salineoats. All of the plats received the sarin* fertilizer, in an 
amount furnishing total nitrogen 23.1 pounds, soluble phosphoric acid 
100.0 pounds, and potash 28.5 pounds per acre. The cost of production 
was $58.81 per acre. The returns per acre- for the different varieties 
are given in the following table: 


Varieties 


California Prolific* 

Black Brio 

llod -Capital 

Yellow ftilino 


Yield per acre. 


Grain. 

Straw. 

1 

~ 

Bush- 

els. 

Pouuda. 

Pounds. 

Grain. 

63. 38 

2, 311.8 

1 5, 784. 0 ! 

“ 

$34. 85 

47. 30 

J, 702 0 

ft, 409. 1 

20. 50 

44.77 

1,529.0 

3. 213. 4 

23. 05 

29.44 ! 

1, 005. 1 

2, 294. 0 

15 15 


Financial results per acre 


Value <>1 - 


Straw. 


| (font I 
' of pro- 1 
Total i due } 
yield. 1 t ion I 


Keturna. 


Pro- 

fit. 


Loaa 


Cost 

per 

bushel 

of 

1 gram. 


$14.95 ;$49 80 $38 81 
13.98 140. 54 38 81 

8.31 31 36 , 38.81 

5.93 | 31.08 ; 38.81 

I 


|$9 99 
1.73 


$0.38 

1 0 53 

l$7. 45 0. 08 

17.73 1.12 


The California Prolific is the only variety wbieli gave a satisfactory 
return. As a whole the results are very unfavorable as compared with 
those with wheat. — w. H. b. 

Detection of castor-oil seed and of croton seed in feeding stuffs, 

J. W. Leather ( Analyst , 1892, pp. 1:21-127). — The poisonous character 
of the seed of the castor-oil plant ( Ricinus communis) and of croton 
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(Croton tiglium) is referred to and the statement made that “a small 
admixture of considerably less than 1 per cent of either of these seeds 
■when present in a cattle food is sufficient to cause harm aud even 
death.” The method generally employed by the author for the recog- 
nition of the testa of seeds in food is to digest a portion of the material 
with 1 to 2 per cent hydrochloric or sulphuric acid for half an hour, de- 
cant the acid liquid, and wash the material several times by decanta- 
tion; and then to digest the residue with equally dilute sodium or po- 
tassium hydrochlorate aud wash by decantation. Treated in this way, 
the testae of the seeds commonly found in feeding stuffs, as well as the 
impurities, are rendered sufficiently transparent to be recognized un- 
der the microscope. In the case of the seeds of the castor-oil aud cro- 
ton plants the method is not reliable, since “ it requires probably three 
or four seeds or less per pound to cause serious illness or death to 
stock.” 

Trials of a solution of sodium hyposulphite and of dilute acid and 
alkali followed by sodium hypochlorite, for bleaching the seeds gave 
negative results, the seeds remaining entirely unbleached. Free 
chlorine gradually bleaches both castor and croton seed, the timo 
required being from three to four days. Tlie resistance, of these seeds 
to the action of acid, alkali, and bleaching powder furnish a means for 
their recognition, for while the seeds of other plants were bleached by 
this treatment the castor and croton seed remained black. 

Trials of the method on mixtures of eastor and croton seed with 
undecorticated cotton cake indicated it to be not only qualitative, but 
also quantitative. In four out of five experiments made, the greater 
part of tlie seed testa 1 , which were put into the cotton seed cake was 
recovered. In the tilth case the croton seed was moldy, and is believed 
to have been partly bleached by the action of sodium hypochlorite. 
Tests of moldy castor beans bore out this supposition. 

The following is the method proposed : One pound of the feeding 
stuff to bo tested is boiled for an hour each with dilute hydrochloric 
acid aud with dilute alkali to remove the starchy albuminoids and fatty 
substances, washing thoroughly after each digestion. From one half 
to 1 pouud of bleaching powder is then added and sufficient water to 
prevent the temperature from rising (3 or 4 liters). The mixture is 
stirred occasionally and left to stand over night In the morning the 
water is poured off and the residue washed several times by decanta- 
tion, after which the residue is picked over by hand, separating the 
bleached from the unbleached pieces. This is done most readily by 
spreading small quantities on the bottom of a flat poreelaiu dish about 
half fall of water. After the unbleached pieces have been separated 
they are readily examined, and anything other than castor or croton 
seed removed. 

I way mention here that ia a pound of bleaching powder a number of bit* of coat , 
or stone rnay bo found, and further, in the case of cotton seed, the hilurn does not 
always bleach so readily as the other portions, so that these would like wise be 
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separated with any castor or croton seed. * * * There is no difliculty in dis- 
tinguishing the liiluin, for the pieces are round and have no sharp edges; moreover 
they are marked by a series of rings alternating gray and black on the surface. 

The test® of the castor and croton seed are described sis extremely 
brittle. Those of the castor seed are from 0.25 to 0.3 nun, in thick- 
ness, and of the croton seed from 0.2 to 0,25 mm. The former are said 
to have a much smoother and more shiny exterior than the croton seed 
after passing through the bleaching process. Viewed transversely, the 
structure of the two is very similar, each being made up of closely 
packed bundles of libers of the same thickness. On the outermost 
edge of sections of croton seed testa; a distinct thickening of each of 
the bundles of libers was noticed, while this was not observed in the 
sections of castor seed testa;. With a low power objective with 
reflected light, a peculiar curvature of the bundles of libers on the inner 
edge is readily seen. This is common to both of the seeds. — w. H. b. 

Relation of the cream content to the fat content of milk, W. 
Thorn hr ( Chan. Ziff., 1X9:2, pp. 797, 798). — Some thirty tests were made 
in which the volume per cent of cream was determined by the creamome- 
ter and by whirling in a centrifugal machine. In the latter case the milk 
was (1) whirled at 511° F., (2) heated to 17(3° F. before whirling, and (3) 
mixed with an equal volume of water. The milk was placed in tubes 
and the centrifuge run for ten minutes at a velocity of 3,000 revolutions 
per minute. The percentage of fat was determined in each sample of 
milk. The most uniform results were obtained by diluting the milk 
with an equal volume of water. Making allowance for the water added 
the volume per cent of cream by this method was practically twice the 
per cent of butter fat. The variations from this were all within 0.2 per 
cent, except in three cases, where they amounted to from 0.4 to 0.5 per 
emit. The author is unable to suggest any reason for these larger varia- 
tions. He hoped to secure a simple and rapid means of determining the 
approximate amount of fat in milk. — E. w. A. 

The acids of butter, E. Kokfobjd (Bui. dc Acad. ’/ lioyale Danoine, 
1891 ; aba. in Analyst 1892, pp. 130-133 ). — The butter examined con- 
tained 91.5 per cent of fatty acids of the following percentage compo- 


sition : 

Oleic acid ] 

Acid of the formula CisIWb >34.0 

Acid of the formula O w H M <) A (?) j 

Stearic acid 2.0 

Palmitic acid 28. 0 

Myristic acid 22. 0 

Laurie acid 8. 0 

Caprio acid 2. 0 

Caprylic acid 0. 5 

Caproie acid 2. 0 

Butyric acid 1.5 


100.0 

W. JL 
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Impurities in the Wtirzburg market milk and the source of the 
bacteria in milk, L. Schulz (Arch, hygiene, 11 (1892), pp. 200-271 ). — 
The author determined the amount of sediment in a number of samples 
of milk and studied the origin of the bacteria in milk. In these latter 
studies the first and last portions of a milking of a cow and a goat were 
compared as to their bacteria content. The teats and udder of the 
animal and the hands of the milker were thoroughly washed with water 
and with corrosive sublimate, solution previous to milking. About. 200 
c. c. of the milk drawn first, and of the strippings were each caught in 
sterilized flasks; the latter were closed with pings of cotton, immedi- 
ately placed on ice, and taken to the laboratory for testing by means of 
plate cult ures. 

The following results show the average number of germs per 1 c. e. 
of milk : 


Cow'h milk 
Goat'** milk 


j First portion 
) Last portion 
\ First portion 
) Last portion . 


5f>, r»c»t> 

sterile. 

r>o, 

ntenle. 


In a second series of tests no sublimate solution was used for wash- 


ing, but water was used freely. The average number of germs per 1 e. 
c. of milk were : 


Cow’rt milk 
Goat’s milk 


i First port ion . - 
< bast portion . . 
( Middle portion 
] First, portion . . 
i bast portion . . 


*>7,240 

r>oo 

2, 590 
78, 7 IS 
t;<r> 


The author believes the following conclusions to be warranted: 

The enormous germ content of milk is not, as was previously sup- 
posed, due entirely to lack of cleanliness, but is partially accounts for 
by germs working up into the opening in the end of the teat, where 
under the favorable temperature they increase rapidly between the 
milkings, growing upon the traces of milk adhering to the outlet They 
are largely washed out in the first portion of milk drawn, which ac- 
counts for the higher germ content of this portion. As the milking 
progresses the number of organisms in the milk naturally decreases, 
until the strippings may be sterile, as was found in the first tests made, 
though this is not believed to be the rule, — K. AY. A. 

Method of examining milk for tuberculosis bacilli, W. Thobnkr 
(Chem. Ztg.y 1K92, pp.79 J, 792 ). — The method recently proposed by Ilke- 
witsch* is first described. This in substance is as follows: The casein 
in 20 c. c. of milk is coagulated with citric acid, and after filtering off 
the liquid portion is dissolved in water containing sodium phosphate. 
Any butter fat present is separated by shaking with 0 e. c. of an 
aqueous ether solution, and acetic m id is added to the fat free liquid 
until the first signs of coagulation appear, when the mixture is placed 
in a copper test tube and whirled for a quarter of an hour in a centrif- 
ugal machine at the rate of 3,000 revolutions per minute. The test 
tube is tapered at the bottom and drawn out to a narrow tube, which 


* Miiimlienor mod, Wodjenaclir*, 1892. 
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can bo closed. The sediment of the milk and the bacilli collect here*, iu 
the whirling, and the lower portion of the tube is closed and the liquid 
poured off* The sediment is then placed on microscopic slides and 
examined under the microscope for tuberculosis bacilli. Ilkewitsoh 
claims that the method admits of detecting bacilli in cases where inoc- 
ulation of animals is without effect. 

Without questioning the merits of the above method, the author sub- 
mits his own in the belief that it is simpler and equally reliable. In 
this case 20 c. c. of milk in a glass test tube of about f>0 c. e. capacity 
are mixed with 1 c.e.of 50 percent potash solution (less advantageously 
with 2 o. c. concentrated ammonium hydrate), and heated for a couple 
of minutes in a boiling water bath until the solution turns yellowish- 
brown. The fat is thus saponified and the casein and albumin rendered 
soluble in acids. Twenty c. c. acetic acid is added, the solution shaken, 
heated again in a water bath for about three minutes, transferred to a 
strong glass tube, and treated ccntrifugally for ten minutes. The liquid 
is then poured off, and tin* sediment washed by shaking with 30 c. c. of 
hot water and again whirling. This washing is said to be essential. 
In the second whirling tin 4 same tube maybe used as in the first, or one 
drawn out at the bottom to a narrow tube. The liquid is poured off, 
and t he sediment placed on microscopic, slides, colored first with fuch- 
sin and then with methylene blue containing sulphuric acid, and 
examined under the microscope. 

A number of trials of the method on milk which had been inoculated 
with tuberculosis bacilli showed it to be easily manipulated, rapid, and 
reliable, the bacilli being readily detected in each case. — K. w. A. 

On margarin, Wollenstkin {<>hnn, Zt<j 1 pp, <sw,7, <s'cS/). — The 
author reports observations on sixteen samples of margarin from Ameri- 
can and European sources. The results of these follow: 


J Italy sett of maryariu. 


A 

B. 

O. 

3) 

F. 


a . 
h . 

X*. 

J. . 

K. 
M. 
V * 
(>.. 
r* 
Q- 


Sample. 


AMKKK’AN. 


AUSTRIAN. 


Melting 

Melting 

Harden 

Acid number. 

1 Iodine 
cum va- 
lent. 

Saponifi- 

cation 

point 

ing point 


' - 

equiva- 

{Mjilit . 

of fatty 
acids. 

of ratty 
acids.’ 

Before 
dry mg. 

After 

drying. 

lent of 
fatty 
acid's. 

ihrgrettV. 

Degrewd 

lteqreen O. 





26.00 

45. 00 

42.50 

1.20 

1. 55 

44.3 

205. 7 

17. HO 

43. 70 

41. 00 

0. 85 

1.22 

47.0 

201.8 

25. (K) 

44. 00 

42. 40 

0. 50 

3.00 

43.8 

204.8 

27. 00 

44. 20 

41. 50 

0. 00 

1.29 

44.3 

205.3 

25. 00 

43. 80 

42. 00 

0. 70 

1.04 

49.0 

205.8 

25. 50 

44.50 

42.00 

0. 85 

1.20 

44.6 

206.4 

25. 00 

42. 90 

41. 50 

1. 35 

1.60 

45. 8 

206.0 

20. 00 

43 00 

41,00 

0. 85 

1.01 

47.2 

205.7 

22. 25 

42. 00 

40.00 

1.66 

1.83 

! 47,6 

206.4 

26. 90 

44.00 

41.70 

0. 85 

1.24 

45,6 

205. 4 

25. 25 

43.50 

42. 00 

1.42 

| 1.74 

44.1 

204.9 

24. 00 

43. 80 

41, 26 

1. 28 

1.69 

46.5 

205. 9 

25. 50 

43. 50 

41.75 

1.28 

1. 63 

45.1 

205,8 

25. 50 

44. 26 

42.00 

1.35 

1.58 

44.0 

205. 5 

24. 75 

43.70 

42. 20 

1.30 

1.59 

44.4 

206.8 

23. 00 

43. 70 

42.20 

1.40 

1.00 

44.2 

ms 


8241— No. 2 $ 


Second quality. 
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The determinations of melting point were made as follows: The bulb 
of the thermometer of the Pohl apparatus was dipped into melted 
inargarin, cooled to 13° C., and then heated until the fat commenced 
to run off. The true melting point is obtained by cooling to 0° C., 
allowing to remain for a day, and then heating until the fat begins to 
melt. By this method the melting point is always above 30° 0., but for 
purposes of comparison the first method is said to give equally good 
results and to require less time. Any tendency toward crystallization, 
an important factor in the examination of inargarin s, is more sharply 
brought out by the first than by the second method. 

The point of crystallization found by the author is somewhat higher 
than that observed by others and the iodine number somewhat lower 
(44 to 47 as compared with 50 to 55). lie suggests that this may be 
due to other observers having used artificial butter instead of pure 
inargarin. 

The acid equivalent was determined before and after drying to 70° 
O. The results agree with those of previous observations in indicating 
that the acid equivalent and the degree of rancidity bear no causal 
relation to each othei, for samples were found which before drying 
showed 1.4 and were of good taste, and others which showed 1 after 
drying and were rancid. He believes that the water is a potent factor 
in bringing about change, acting both as oxidizer and ozonizer. The 
natural coloring matter of inargarin oxidizes and imparts an unpleas- 
ant taste to the fat; the neutral fat combines chemically with w r ater 
and partially decomposes to glycerin and fatty acid. These are only 
some of the actions by which natural fats arc decomposed. Thoroughly 
dried inargarin oxidizes, although not as easily. The natural coloring 
matter of inargarin is a very easily oxidizable body. To bleach it 
requires about one fortieth par cent permanganate solution. In the 
process of thoroughly bleaching, inargarin dried at 70° <J. increases 
slightly in weight by absorption of oxygen. 

These matters beat* upon the Wei mans reaction withphosphomolybdic 
acid. Kaneifl inargarin from which the natural color is partially or 
wholly bleached out fails to give the reaction, indicating that the oxi- 
dizable coloring matter is the cause of the reaction. The reagent is 
recommended for recognizing oxidizable bodies in fats and for recog- 
nizing cotton-seed oil in lard, but the author contends that it is not a 
general reagent for the detection of vegetable oils in animal fats. 

The approximate composition of the fat in different samples of mar- 
garin is calculated as follows: 
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Approximate composition of margarm fat. 



Triolein. 

Tripal- 

mitin. 

Tiistea- 

rm. 

Belatiou 
of pulnii- 
tin to 
stearin. 

AMERICAN 

Percent. 

Per cent. 

Per cent . 



51.4 

84. 6 

14.0 

100: 40.5 

K 


15.6 

31). 0 

100.255 7 

fj . „ 

Bo. 8 

80 2 

10.0 

100- 62 9 

I) 

51 . 8 

82 7 

16. 0 

100 48 !) 

K 

5 * 2 

85. 1 

12.7 

100: 86.2 

F 

51.7 

88.0 

10.3 

100 . 27.1 

Al'HTHl \.\ 





G 

53.1 

86 1 

10 8 

100. 29.0 

II 

54. 8 

84 6 

10.6 

100. 80 6 

e ... 

55 . 2 

88. 0 

6.8 

1(4) 17.0 

j ... ’ 

r»*i. 8 

88. 2 

14.0 

100: 42 2 

K 

51 . 1 

80. 7 

18.2 

]00 50.3 

M 

58. 9 

88. 7 

12 4 

100: 30 8 

N 

58.1 

35.1 

12.8 

100: 30.5 

n 

51. 1 

88. 7 

15. 2 

100 45 l 

1** 

51. 5 

40 0 

8. 5 

100- 21 2 

0 

51.8 

88.7 

15 1 

100. 44.8 


* Second quality. 

Sample B is regarded as an abnormal margarin. — E. w. A. 

Contribution to the study of the growth of the vine, L. linos 
and R. Tiiomas (A >nt. Apron 18, Xo. f>, May, 189;>, pp. ;J88-;Jdn ). — The 
authors determined, at regular intervals of two weeks, from May 15 to 
September ~0, tin* proportion of dry matter, nitrogen, pot stall, phos- 
phoric neid, sugar, and acid in the year’s growth (berries, leaves, and 
vine) of a vine of the. Aramon variety. The vineyard from which the 
vine for examination was chosen was located on a day lime soil. It 
had been planted in 1SS1 and grafted with Aramon in 1880. The vine 
selected hsul been manured with farm manure in 1800. For each analy- 
sis a sufficient quantity of material was taken from the new growth in 
different parts of the vine, and the berries, leaves, and stems were 
separated from each other. The methods of sampling and analysis are 
given in detail. The sugar was determined before 4 and after inversion. 
The presence of crystallizable sugar was also determined. The results 
are given as follows: 

Composition ( fresh material) of the vine at different stages of growth , . 




Dry matter. 

Nitroge 

n. 


Ash. 


Potash. 

Date. 

Stage of growth. 

i 

i 

Fruit. 

Leaves. 

Stems. 

i 

to 

99 

O) 

► 

t 

09 

s 

4- 

m 

1 

to 

Leaves. 

«Q 

! 

So 

Fruit 

1 

0/ 

Stems. 

1891. 
May 17 

Bunches formed, hut very 

P.ct. 

|p. et. 

1 

Ip... 

P.ct. 

P. ct. 

P.ct. 

P. cl. 

P. ct. 

P.ct. 

P. ct. 

P. ct. 

P.ct 

snmll 

14.27 

21.8513.20 

0. 49 

0. 74 

0. 21 

1.29 

3.58 

1.12 

1 0.47 

0. 33 

! 0.37 

May 31 

Berries more distinct. 

15.15 

28. 0:Vl7. 45 

0. 52 

0 94 

0.31 

1.32 

1.82 

1.18 

1 0.43 

0.44 1 

1 0.38 

Jane 14 

2 or 3 (lays before flowering 

16. 50 22. 25,27. 68 

0. 49 

0. 74 

0. 36 

1.17 

1.62 

1.00 

1 0.80 

0. 38 

0. 85 

June 28 
July 12 

Flowering post* 

Berries the sistcof an ordi- 

14. 3ljS». 10j23. 27 

0. 31 

0. 67 

0. 23 

.94 

2. 40 

1.28 

0. 35! 

0. 52 

0. 45 

July 20 

nary pea 

Berries very rich in juice 

8. 82.-30. 30 27. 10 

i 1 1 

0.26 

0. 78 

0. 27 

0. 38 

2,51 

1.34 

0. 15 

! 

0.38 

0. 42 

Aug. 9 

(60 per cent). 

Berries translucid, seeds 

0.87 2(1. 7H 

1 1 

30. 92 

0. 21 

0. 65 

0. 24 

0.46 

2.67 

1.47 

0. 16 

0.42 

0.44 

Aug. 23 

visible 

Bunches beginning to 

9.47 

31.25 

28. 65 

0.16 

0.52 

0.23 

0.37 

3.45 

L55 

0. 16 

0.33 

0.42 

ripen, berries purple 

As above, but color deeper. 

10. 52 

33. 30 

30.60 

0 . 11 

0.60 

0. 20 

0.40 

3.66 

1.53 

0. 16 

0.31 

0.25 

Sept. 6 

15. 15 

36. 80 48. 86! 

0 . 11 

0.56 

0. 22 

0. 47 

3.68 

1. 73 

0.22 

0. 20 

0.39 

Sept. 20 

Llttlechaugein appearance 

16. 20|37. 00143. 80 

0.09 

0.50 

0.20 

0.38 

4. 58 

1. 82 

0.16 

0, 27 

0.18 
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Composition (J rc/sh material) of the vine at different stages of growth. 




1 Phosphoric 


Sugar or glucose. 

j 

Acidity as sub 




acid. 


Fruit. 

Leaves, j 

Stems. 

phunc acid. 

Date. 

Stage of growth. 




. 







, 






P 


£ 

a! 

£ 

£ 

£ 1 

4* 

k 

0$ 

& 



u 

$ 

0/ 

Hi 

3? 

£ 

-! 

c 

■* T 1 

c, 

« 

C 

<1 


Jj 

I i 

1 

jS 

CO 

1891. 


\r. ct 

r ct 

1\ ct. 

r ct: 

r ct. 

I\ct. 

P.ot 

P.ct. 

1*. Ct 

P.ct 

F.ct. 

P. ct. 

May IT 

JlunchoH formal, but very 

l i 

! j 

\ 




i 

i 






0 14 0.22 

0 of! trace; 

trace 

trace 

0. 50 trace 

trace! 




May 31 

Berrios more flint in< t 

o. 17j 

0 21 j 

0. OH truce 

! «.«« 

ft. 65! 

[ 1 00 

0.60 

1. mi 




June 14 i 

2 or 3 Jays fooion* How ci imt 

0 12, 

o j:. 

1 rat e 

0 001 

ft 741 

1 30 

! 3.45 

, 1 10 

1.35 

1. 12 

1.32 

0. 4ft 

.Tune 28 

Flowering past 

0, 09' 

0.1*! 

0 00 

0.48 

ft. 03 

3.25 

1.65 

! 1.25 

1.33 

3.1» 

1.01 

0.35 

July 11! 

Berries the size of an ordi- 




1 




i 






nary pea 

0 01; 

0 11! 0 00, 

ft. 42 

| 0.74 

1.25 

; 1.33 

1 1.3ft 

1.35 

1.84 

ft. 63 

ft, 17 

July 26 

Berrien \erv rich in iuh*<* 








i 






(60 per eeiil) 

O.Olj 

0 12, 

ft 08 

0 (>8 

ft 72 

1 56 

1 68 

1 1.46 

1.50] 

2. 00 

0. 76 

0.2ft 

Aug. 9 

Berries Iran slur id, Heeds 







i 

1 






visible 

0 03 1 

0.13! 

0 00, 

( ) 

1 01 


1.27,. .. 

1.30 

3 . ftft 

ft. 38 

0. 10 

Aftg 23 

Bunehes beginning to 

1 

I 

1 




1 k 







ripen, berries purple - - 

0 03' 

0 12. 

0. Of! 



4 77 


\ 1 . k\ 


3.14 

1.57 

0. 4ft 

0 15 

Sept. 6 

As above, but rohn deeper 

0 04 1 

0. 12 J 

0 07 



7. 27j 

. j 

! 2 01 

3.60 

ft. 70 

' 0.40 

; o ii> 

Sept. 20 

TattJpohnngeinnppearaiu e. 

0. 03 

1 

0. 041 

I 

ft. 07 


0. ir»' 

L _i 

1 j 

1.8ft 


ft. 40 

0. 56 

j ft 58 

! 0.12 


* After Angus! 0 fin* results before and after inversion weio practically the same. 


The tabulated data show Unit t he phosphoric acid decreased from the 
time of flowering to maturity in the leaves and berries. It remained 
very eonstant in the steins except at the period just before blooming 
(June 14), when only traces were found. It is suggested that this may 
lie the result of an error in analysis. The dry matter increased steadily 
in theleavesand stems. In the fruit it remained stationary at between 
14 and JO per cent until the berries began to form, when it decreased to 
8.82 per cent. It remained between 8 and 10 per cent for several weeks 
and then increased to 10.2 per cent by accumulation of sugar in the 
berries. The acid in all three organs was less at maturity than at the 
beginning of growth. For tlie leaves and twigs the decrease was quite 
regular, but this was not true for the vines. In these the amouut of 
acid increased steadily until it was larger than in the other organs and 
then decreased as maturity advanced, until it was less t han that in the 
leaves. At the stage when the berries began to mature there was a 
striking coincidence between the increase of sugar and the decrease 
of acid in the fruit. During the first ten or twelve weeks the per cent 
of sugar was less in the berries than in tin* other organs. As maturity 
approached the sugar in the fruit increased rapidly, but ill the leaves 
and stem varied only within narrow limits throughout the season. At 
the beginning of grow th the Folding solution gave a very distinct re- 
action with the leaves and stems, while with the fruit it gave^a scarcely 
visible preeijutation. The authors found a crystallizable sugar in all 
three organs. This, as regards the fruit, is contrary to the observa- 
tions of Petit.* 

The origin of the sugars is discussed at length. Three theories have 
been advanced, (1) generation from tannin, (2) transformation of starch, 
and (3) transformation of mads. The first of these theories has been 

# Coiapt. rend., W and 77 « 
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generally abandoned. As regards the second, it is stated that sinee 
starch has been found by Sachs, Cnhoni, and Schimper to lx 4 a con- 
stituent of the leaves ami all green parts of the vine, it may reason- 
ably be assumed that it is one of the sources of sugar. This view is 
combated by Buignet, who denies the presence of starch in the acid 
fruit, and states that it can in no case furnish the sugar of the grape 
since that is levorotary and starch by inversion furnishes dexti’ose, 
which rotates to the right 53°. Jt appears probable that a part of the 
glucose may be furnished by the inversion of the sucrose. A part may 
be furnished by the saccharification of starch by means of the amy- 
lase found by Brasstf* in the leaves of a large number of plants, the 
dextrose being furnished by the ordinary starch, and levulose by a 
kind of iimlin, or it may come from a different source, as suggested 
further on, 

An inspection of the tables and diagrams allowing the relation be- 
tween the absolute acid and sugar content of the vine at different dates 
from June 2«S to September 20, shows that between August 0 and 23 the 
absolute amount (in grams) of sugar in an average branch increased 
from 3.47 to 29.17 (twenty-five times that for any previous period of equal 
length), while the acid increased from 0.84- to 9.0 in the same period. 
Subsequently the acids begun to diminish. Tt can not be admitted, 
therefore, that, the acids furnish all the sugar, but it is possible that 
they may furnish a part. 

Jt appears from observations by the authors and by Boulfard and 
Deherain that dextrose is first formed in the grape*, and about the time 
of maturity there is a rapid increase of levulose. The decrease of acid 
is therefore accompanied by an increase of levulose, and one is led to 
the conclusion that if the acids contribute to the formation of sugar 
it is levulose which is produced. 

The increase in dry matter and fertilizing constituents is shown in 
tables and diagrams. These show a constant increase from the begin- 
ning of vegetation to the time of harvesting. The sums (in grams) of 
the potash, nitrogen, and phosphoric acid contained by an average 
branch were as follows: 


June 28 1.451 

July 12 1.959 

July 26 2.3G3 

August 10 2.419 

September 6 3. 158 

September 21 2. SK77 


As this increase is common to all the organs, the authors conclude 
that it can not be laid down as a rule, as Micliaut and Yermorelt have 
stated that the development of the fruit is entirely dependent upon the 

“DiHAol. <le l’amidon dans lea feuilles (Ann. Agrou., 12). 
t Leu eugrais d© la vigne. 
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leaves and vines. At the time of harvest, calculating on flic ba ds of 
100 parts of nitrogen, there, are the following proportions of fertilizing 
materials in the three organs: 


Hitrogon 

Potassium oxide 
Phosplioric at; id 


Grapes. 

Leaves. 

Vines. 

Total. 

5 8 

30 

10 

t 100 

HO 

33 

7 

1 100 

70 

10 

3 

1 90 

! 


In view of the facts presented, the authors arc inclined to agree with 
Zaeharcwiez* in considering nitrogen of considerable importance in a 
fertilizer for grapes, although the matter needs further continuation. 

The authors sum up the conclusions applicable to this variety of 
grape and to the conditions of this experiment as follows: 

(J) A saccharose is present, in the leaves, stems, and grapes during 
the first three months of growth. 

(2) The absolute decrease of acid is not correlative with the increase 
of sugar in the plant or fruit. 

(3) A decrease of acid is observed at the same time that a notable 
increase of levulose takes place in the fruit. 

(4) The dry matte]’ increases steadily from the beginning of growth 
to time of harvesting. 

(f>) The assimilation of fertilizing materials is continuous up to 
maturity. 

((») It can not be admitted, as various authors have maintained, that 
the fruit is formed at the expense of the substances accumulated in the 
leaves and stems at the time of flowering or a few days after. These, 
organs do not act as intermediate agents in the formation of the fruit. 

(7) The authors are inclined to attribute an important role in grape 
production to the nitrogenous manures. — w. it. n. 

•Lea engrain applique*, A la culture Ue la vjgno (Ann. Agion., 17, p. 122). 
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Annual report of the Prussian agricultural experiment stations for 1891 

( Jakmhemht fiber dun agriku Uur-vhm Mie Vmuchnwcsen in Preumn, fiir dm ,1ahr 
1891), Prussian Minihtku of AuRiour/rmiic, Domains, and Forests.— L andw. 
Jafrrb., 21 (1892), Sup. 1 , p. 88. 

Annual report of the experiment station at Dahme. Germany, 1891-92 

(fahmbmoht fiber die Thatigkeit dcr ayricuUur-chemmhm Yersuclmiation Dahme), 
IJLmuCHT.— Iter Landbote , 1892, No. CO, pp. I 533-5,38. 

Statistics of the Prussian agricultural schools for 1891 (Staihlik der laudirirlh- 
wlmfilichen und znrekrenvandten VntrrriehU-Amlallen Pramcm uttelt dan Maude am 
Schlmedes Jahm 1891), Prussian Minister of Auuicm/ruiuo, Domains, and For- 
ESTS.—landw. Jahrb., 21 (1892), Sup. 7, p. 218. 

Agricultural statistics for Prussia for the year 1891, part I (BeUrdge zur lavd- 
mrthuehaftUehen Statin tik run Prvimvn fur dan .Jahr 1891, enter Theil ), Prussian 
Minister ok Agriculture, Domains, and Forests .—Landw, Jahrb., 21 (1892), 
Sup. L 

Effect of agricultural experimentation on agriculture (lhr Erufluun landwirth- 
nehaftUvher Venn elm thatigkeit anf die Agrknltur), , 1 . Hanamann.— Wiener landau /Ay., 
1892, No. 04, pp. 017, 018, and No. CO, pp. 020-021. 
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Alabama Oolleuk Spvtiox. — The following titles of publications, issued by this 
station, should ho added to tlm list published in Experiment Station Record, vol. 
in, p. 037: Bulletin No. .*>, March 14, 188-1, Catalogue of Fruits; Bulletin No. 4, May, 
1881, Experiments in Cotton; Bulletin No. (5, November 18, 1881, Rules and Regula- 
tions, and Suggestions to Farmers Relathe to the purchase and Sale of Fertilizers; 
Bulletin No. 7, January, 1885, Experiments with Coin, Reas, etc.; Bulletin No. 8, 
Maich, 1885, The Boll worm and the Cotton worm; Bulletin No. 9, April 2, 1885, 
Commercial Fertilizers; Bulletin No. 10, August, 1885, Nitrogenous Manures; Bul- 
letin No. 1, September, 1885, The drape; Bulletin No. 2, 1885, Fertilization; Bul- 
letin No. (>, February. 188(1, Experiments m Cotton Culture; Bulletin No. 7, March, 
1 8St», Improvement of Soils, etc. 

d. F. Atkinson, Fh. B,, has accepted a professorship in Cornell University. W. 
F. Flagin lias been appointed clerk vice \V. B. Frazer. 

The experiments with tobaceo in progress at the station have shown that plants 
of good size, can be grown in that region. 

Alabama Oankbkake Station. — B. M. Duggar, M. S., has been elected assistant 
director in charge a ice W. 11. Newman. 

CamI'OUNIA Station. — The follow ing corrections should he made in the organiza- 
tion list of the station published in Experiment Station Bulletin No. 12: E. J. Wick- 
son, M. A., is horticulturist as well as agriculturist ; M. E. Jaffa, Ph. B., is an assistant 
in chemistry instead of in agriculture,. A. V. Stnhenraueh lias been appointed clerk 
to the diroctoi \ ice J. \V, Blankenship. 

Colokaoo Station. — F. O. Congdon has been appointed stenographer vice L. M, 
Taj lor. 

Connkoticitt State Station. — U. d. Voorheos, Ph. B., who for the past year has 
been engaged with Dr. Osborne in the investigation of proteids, has resigned to 
accept a fellowship at Columbia College. 

OkoUGIA Station.—* The experiments in cheese-making have been very successful. 
The. station w ill operate a cheese dairy at the State, Fair at Macon. Tobacco-curing 
by the leaf-cure process has proved satisfactory. Experiments in cross-fertilization 
of different varieties of cotton are giving promising results. 

Ohio Station. — On September 1 the headquarters of the Ohio Station were 
transferred to Wooster, where a farm of 450 acres has been purchased for its use out 
of the proceeds of Wayne County's donation to secure the location of the station. 
The farm contains three commodious dwellings and as many large barns, and the 
station is now erecting a block of four greenhouses, each 20 by 100 feet, v/itli an ar- 
cade across one end 14 by 82 feet, and a stone building one and one half stories high 
with deep basement window for boiler house, coal storage, and greenhouse offices. 
A one-story stone building, 18 by 34 feet in size, with two greenhouses attached, each 
14 by 28 feet, is also being erected for the use of the entomologist and vegetable 
pathologist of the station. It is expected that these buildings will be ready for occu- 
pation by November 1. The erection of the principal office or administrative build- 
ing and feeding barn will be deferred until next season. 

A tract of more than 50 acres of very uniform land is being laid off in tenth-acre 
plats for variety work, and several smaller tracts are being platted ior work with 
fertilizers, etc. 
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Pkxnsvi.vama Cou.kok. — Tlic* short. - winter course in agriculture for 1803 will 
open Wednesday, January 4. This course consists of two hundred lectures upon 
agriculture, agricultural chemist ry, botany, horti culture*, and veterinary science, 
together with practical exercises in tlic iield, barn, dairy, greenhouse, etc. 

The course of home readings in agriculture for the coming season is as follows: 

Group!. Crop production. — Plant life on the farm, Masters; Soils and crops, Mor- 
row and Hunt; hardening for profit, Henderson ; Talks on manures, Harris; Practi- 
cal (Ira inage, Chamberlain. 

Group fL Live tifock production. — Horse breeding, Sanders; Horses, eat tie, sbeep, 
and swine, Curtis; Feeding animals, E. W. Stewart; Dairyman’s manual, Henry 
Stewart; Veterinary science, James Law. 

Group III . Horticulture and floriculture. — The propagation of plants, Fuller; The 
fruit garden, Harry; Practical floriculture, Henderson; Ornamental gardening, 
Long; Insects and insecticides, Weed, 

Sor'lll O viioi.iv * S i at ion. — T?. N. Brackett has been added to ibe station staff as 
assistant chemist. 

Texas Station. — R. II. Price, formerly assistant horticulturist of tlio Virginia 
Station, has keen appointed horticulturist of the Texas Station. He will also bine 
charge of work in botany and entomology. 

Ameiucan AssonvnoN of Statu Weather Services. — A convention of repre- 
sentatives of State weather services was held in Rochester, New York, August 15 
and 16, 181)2, in conjunction with tlic forty-third meeting of the American Associa- 
tion for the Advancement of Science. The convention was called to order by Prof. 
M. W. Harrington, chief of the Weather ’Human, who made an address of welcome 
to the represent uti\ os present . He suggested certain important subjects for discus- 
sion, and appointed committees on permanent organization, etc. 

A permanent organization was effected and the following officers were elected: 
President, Maj. H. IT. C. J)unwood t v ; first vice president, H. S. Pague of Oregon; 
second vice president, (*. H. Ohnppcl of Iowa; secretary, R. E. Kerb am, chief of 
Stale Weather Service Division, Weather Bureau; and treasurer, W. L. Moore of 
Wisconsin. 

The title American Association of State Weather Services was adopted by tlio 
convention, and it was decided to hold annual conventions in future at the same 
time and place as those of the American Association for the Advancement of Science. 

Representatives were in attendance from the central office of the Weather Bureau, 
Washington, D. C\, Arkansas, California, Illinois, Indiana, Iowa, Kentucky, Michi- 
gan, Nebraska, New England, New Jersey, New York, Ohio, Oregon, Pennsylvania, 
South Dakota, Ulali, Virginia, and Wisconsin. 

Many of the representatives who were unable to be present at the convention for- 
warded papers giving their views on various subjects of interest. 

The subject of instrument shelters and a uniform manner of their exposure was 
debated, and it was the consensus of opinion that a uniform pattern of shelter 
should be adopted for use throughout the entire country. The subject was referred 
to a committee consisting of Messrs. Smith, Moore, and Pague, with instructions to 
report as to the most suitable, shelter and manner of exposure to be generally 
adopted by State weather services. 

On the subject of whether the voluntary observers should be supplied with self- 
registering maximum and minimum thermometers, the prevailing opinion was that 
such instruments should be issued and used in determining temperature, means, and 
averages wherever and whenever practicable. The old method of making readings 
at 7 a. m., 2 p.m., and 9 p. m., observations of the dry thermometer, shall be contin- 
ued wherever desired, but the means should be deducted from the self-registering 
thermometers where such instruments are in use. 

The forecasting of thunderstorms was discussed and an interesting paper on this 
topic was read by the Wisconsin representative. 
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The piopoBition to print the weekly, monthly, and annual reports of the State 
weather services in a uniform manner was freely discussed. The desirability of 
uniform reports was generally admitted, but it was thought impracticable at this 
time to take any action in the matter, as a number of States have appropriated funds 
for printing reports according to definite size and style. 

The discussion of the question ot the best methods of signaling forecasts hy dis- 
play men covered a wide range. The flag, the whistle, the semaphore, and the sphere, 
anil bomb and flash light systems were freely discussed, and an interesting paper 
was presented by the representative from New England on the system of spherical 
bodies hoisted on a staff. This subject was referred to a committee composed of 
Messrs. Conger, Glenn, and Kerb am, for report at the earliest practicable date. 

On the subject of inspection of voluntary observers’ statious the decision was that 
each voluntary observer's station should Do inspected at least once a > ear, to keep up 
the interest of the voluntary obseners and to enable the directors of Stale weather 
sen ices to become thoroughly familiar with each station and its surroundings. It 
was recommended In the Association that sutlieient lea\e of absence be granted the 
Weather bureau representative at eaili State sen ice center to enable him to make a 
tour of inspection. 

Relative to the subject “ the relation of State weather services to agricultural col- 
leges and experiment stations,” it was decided that owing to the lack of telegraphic 
facilities and other means of disseminating weather information, it would not he 
practicable generally to ha\e the central stations of the State weather services at 
such colleges or station*, but that a very close cooperation would be desirable. 

With reference to an exhibit at the World’s Columbian Exposition, it was decided 
that each State sen ice should have its exhibit in the building set apart for the use 
of the State and that the exhibits should not be collected in the building tor the use 
of the United States Weather bureau. 

Ekazil.— The governor of Para, lion. Lauro Sodre, requests that publications of 
agricultural s< bools he sent to him. 

Kit ADK'ATioN OF PLKrKo-p.NKOMOMA.-The following proclamation was issued 
by the Secretary of Agriculture September 2f>. 1892: 

“Notice is hereby given that* the quarantines heretofore existing in the counties of 
Kings and (Queens, State of New York, ami the counties of Essex and Hudson, State 
of New Jersey, for the suppression of contagious pleuro-pneumonia among cattle, 
are this day removed. 

“The removal of the aforesaid quarantines completes the dissolving of all quaran- 
tines established by this Department in the several sections of the United States for 
the suppression of tho above-named disease. 

“No case of this disease has occurred in the State of Illinois since December 211, 1887, 
a period of more than four years and eight months. 

“No case has occurred in the State of Pennsylvania since September 29, 1888, a pe- 
riod of four years within a few days. 

“No case has occurred in the {State of Maryland sinco September 18, 1889, a period 
of throe years. 

“No ease has occurred iu tho State of New York since April 30, 1891, a period of 
more than one year and four months. 

“No ease has occurred in the State of New Jersey since March 25, 1892, a period of 
six months, and no case has occurred in any other portion of tho United States 
withiu the past five years. 

“I do therefore hereby officially declare that the United States is free from the 
disease known as contagious pleuro-pneuinonia." 

J. M. Rfhk, 

Secretary. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

AUGUST, 1892. 


Division of Statistics: 

Special Repot t of the Statistician lor .Inly, 1892. — Foreign Crop Reports and 
Miscellaneous Information; Freight Ratos of Transportation Companies. 
Report. No. 98 (new aeries), August, 1892. — Condition of Growing (Tops. 
Division of E n it >m o u >c. y : 

Insect Life, vol. IV, Nos. 11 and 12. 

W katukk Dure au : 

Bulletin No. 3. — A Report on the Relations of Soil to Climate. 

Bulletin No. 4 . — Some Physical Properties of Soils in tlieir Relation to Moisture 
and Crop Distribution. 

Instructions for Special River Observers. 

Instructions to Operators on the Dili ted States Seacoast Telegraph Lines. 
Office of Experiment Stations: 

Experiment Station Reoord, vol. ill, No. 12. 
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Arkansas Agricultural Expf.him ent Station: 

Fifth Annual Report, 1802. 

Agricultural Experiment Station of Florida: 

Bulletin No. 17. — Analyst* of the Orange; The Horn Fly; Questions C oncoming 
Slock Diseases, 

Georgia Experiment Station: 

Second Annual Report, 1889. 

Agricultural Experiment Station of Indiana : 

Bulletin No. 41, August, 1892. — Field Experiments with AY heat ; Forms of Nitro- 
gen for Wheat. 

Special Bulletin, August, 1892. — Commercial Fertilizers. 

Kentucky Agricultural Experiment Station : 

Bulletin No. 41, .luly, 1892. — Commercial Fertilizers. 

Maryland Agricultural Experiment Station: 

Annual Report, 1891. 

Bulletin No. 7, December, 1889, — Farm Manures. 

Bulletin No. 16, March, 1892. — Wheat Insects, 

Special Bulletin H, July, 1892. — Government Direction of Agriculture in Europe. 
Hatch Experiment Station or the Massachusetts Agricultural College: 

Meteorological Bulletin No. 43, July, 1892. 

Experiment Station of Michigan Agricultural College: 

Bulletin No. 86, July, 1892. — Fertilizer Analyses. 

Mississippi Agricultural Experiment Station: 

Bulletin No. 21, June, 1892. — Insects Injurious to Cabbages; A New Method for 
Testing Milk; Feeding lor Milk and Butter. 

New York Agricultural Experiment Station: 

Tenth Annual Report, 1891. 

Bulletin No. 43 (new series), June, 1892. — Experiments in the Manufacture of 
Cheese during May. 

Bulletin No. 44 (new series), August, 1892.— Strawberries. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 39, July, 1892. — Creaming and Aerating Milk. 

Bulletin No, 40, July, 1892, — Removing Tassels from Corn. 

Bulletin No. 41, August, 1892. — The Comparative Merits of Steam anil Hot Water 
for Greenhouse Heating. 

North Carolina Agriculture. Experiment Station : 

Bulletin No. 86c, June 30, 1892,— Meteorological Summary for North Carolina, 
May, 1892. 

North Dakota Agricultural Experiment Station: 

Bulletin No. June, 1892,—The Mustard Family, 
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Ahodk Island State Agricultural Experiment Station; 

Fourth Annual Report, 1891, part 11 . 

Bulletin No. 17, June, 1892.— Analyses of Commercial Fertilizers, State Inspec- 
tion, 1892. 

South Carolina Agricultural Experiment Station; 

Bulletin No. 5, July, 1892.— Methods of Keeping Sweet Potatoes. 

Bulletin No. 6, July, (892. — Analyses of Commercial Fertilizers. 

Tennessee Agricultural Experiment Station: 

Bulletin vol. v, No. 2, April, 1892.— Grasses of Tennessee, part I. 

Agricultural Experiment Station ok Utah: 

Bulletin No. 13, May, 1892. — Feeding Hay and Grain Mixed to Horses; Feeding 
(Jut Ilay r*. Whole Hay to Horses. 

Bulletin No. 14, June 1, 1892. — Horticulture and Entomology. 

Bulletin No. 15, August, 1892. — Soiling Steers, or Green rx. Dry Food. 

Bulletin No. 10, August. 1, 1892.— The Digestibility of (Been and Dry Timothy. 
Virginia Agricultural and Mechanical College Experiment Station; 
Bulletin No. 10, May, 1892.— Cooperative (Join Tests. 

Bullctiu No. 17, June 4, 1892. — Diseases of the Apple. 

Washington Agricultural Experiment Station: 

Bulletin No. 4, May, 1892.— Wire worms. 

Bulletin No. 5, May, 1892.— Report of Farmers’ Institute at Pomeroy, Washing- 
ton. 

Agricultural Experiment Stvtion ok hie University of Wisconsin : 
Bulletin No. 32, July, 1892. — Feeding Grain to Lambs. 

DOMINION OF CANADA. 

Department ok Agriculture: 

lie, port of Experimental Farina for 1891. 

o 
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VOL. IV. 


0( 'TOREK, 1X<>2. 


No. 2. 


The preservation of barnyard manure is deservedly commanding con- 
siderable attention at the foreign stations. In\ estimations by Holde- 
fleiss and others have shown the extent of the losses of nitrogen and 
humus liable to oecur as a result of fermentation unless steps are taken 
to moderate tiie fermentation and to absorb and hold tin 1 gaseous prod- 
ucts set free. They have shown that the nitrogen and humus in barn- 
yard manure may be conserved to a very large degree by tin 4 addition 
to it of small quantities of superphosphate, superphosphate g.xpsum, 
potash salts, gypsum, earth, et<*. As a result of these inquiries, rules 
for practice in earing for manure 4 in the barn and in the field have been 
formulated. Indeed, Maereker recently announced in a farmers' insti- 
tute that there was no longer any reason why all of the nitrogen should 
not be conserved, and intimated that the farmer who suffered any of 
this most expensive, of fertilizing ingredients to be lost neglected an 
important point in his farm practice. 

The care of barnyard manure., the means for conserving its essential 
ingredients, and the connection between the charaeter of the manure 
and the nature of the feeding studs used have not received the atten- 
tion which the importance of flu 4 subject- warrants. Now that there is 
no longer any reasonable doubt that leguminous crops may derive their 
supply of nitrogen from the atmosphere, it seems highly desirable that 
the added value which the growing and feeding of suc h crops gives to 
the manure produced, and the advantage of such practice as an econom- 
ical means of maintaining the supply of nitrogen in the soil, should be 
impressed upon the farmer both by example and precept. 

By means of field experiments with manure derived from d liferent 
crops and preserved in different ways, the practical phase of the sub- 
ject might be graphically illustrated. Such experiments need not be 
long continued before results can be secured. In trials at one or two 
stations in Germany the effect of careful and careless treatment of 
manure on the yield of crops has been quite impressively shown iu a 
single year.* The plan of the experiments may be comparatively 
simple, and no special equipment is required, except suitable provisions 
for preserving the manure. 


*E, 8. It., vol. in, p. 821. 
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The recently published Traite tie Chimie Agricole , by P. P. Deb£rain, 
is a notable contribution to agricultural literature. This work is not a 
text-book of agricultural chemistry, but is a general exposition, along 
certain lines, of the present slate of agricultural research in Europe, 
more particularly in the field of chemistry. Ir gives a clear and com- 
prehensive view of the work already accomplished, especially by the 
experiment stations and laboratories, in various lines of agricultural 
investigation. Its \alno, therefore, is not restricted to the agricultural 
chemist, but will be appreciated by students of agriculture in general. 
The \olume contains nine hundred and four octavo pages, with fifty- 
four illustrations, and is div ided into three parts: Growth of Plants, pp. 
l-tf'hi; Arable S >il, pp. S: i 7- 1 1; and Soil Improvers and Fertilizers, pp. 
51 ."i-HX.'i. The first part contains chapters on Germination, Assimilation 
of carbon, Assimilation of nitrogen, Mineral constituents of plants, Min- 
eral nutrition of plants, Assimilation of mineral substances by plants, 
Respiration, Proximate constituents of plants, Movement of water in 
the plant, and Development and maturity. The second part is divided 
into six chapters: Formation of arable soils, Physical properties of ara- 
ble soils, ('hemieal analysis of arable soils, (’hemieal constitution of 
arable soils, Absorbent properties of arable soils, and Sterility of arable 
soils. The third part is divided into two sections: The first section, 
Soil Improvers or Amendments, pp. fil contains chapters on Cal- 

careous manures, marl, lime, and calcareous sea sand (1angi«s); Appli- 
cation of plaster; Fallow and cultivation ; and Irrigation. The second 
section, Fertilizers, pp. o<S.'i-<S8(l, is devoted to chapters on Vegetable 
fertilizers; Fertilizers of animal origin; Esc of cxcrcmentaceous mat- 
ter in agriculture; Nitrogenous fertilizers — sulphate of ammonia and 
nitrate of soda; Farm manure — night soil; Phosphates; Potassie ferti- 
lizers, chloride of sodium, and sulphate of iron: Chemical fertilizers; 
Fertilizer trade and inspection; and Cost and valuation of fertilizers. 
There is an appendix, giving the results of recent work byHchlosing,jr., 
and Laurent on the fixation of free nitrogen by plants of low orders. 

The above condensed table of contents will serve to indicate iu gen- 
eral the field covered. A closer cxamiunl ion of the work will show that 
discussions of recent advances in the study of nitrification, fixation ol' 
nitrogen by soils, and the assimilation of free nitrogen by plants (sym- 
biosis) and chemistry of the soil are given prominent, places, and that 
the space devoted to descriptions of individual experiments is rela- 
tively large. The references to article* (especially those appearing in 
French journals) lioin which material is drawn are quite complete, but 
the lack of an index detracts largely from the value of the book for 
purposes of reference. 



INSTITUTIONS FOR AGRICULTURAL INVESTIGATION IN ITALY. 

L. Papauklu. 

Tlie institutions for investigations in agricultural science in Italy inay 
bo classified as follows: (1) Agricultural experiment stations, general 
and special; (2) diemico-agriculturnl laboratories; (8) experimental cel- 
lars; (4) experimental oil mills: (5) sericulture! observatories; ((>) dairy- 
ing observatories; (7) viticultura.1 observatories; (8) experimental fields 
for the treatment of Phylloxera; (P) OMiotechnieal stations in foreign 
countries; (10) zooteehnical stations; (11) fisli culture stations; (12) me- 
teorological stations; (K») sanitary station and houses in the Alpine 
region. 

Agricultural experiment stations , — -Most of the experiment stations in 

Italy were established during the years 1X70, 1X71, and 1X72. They 

are either autonomous or connected with other institutions. The studios 
* 

undertaken by tin* stations arc not limited by a special outlined pro- 
gram ; they may be made at one station only or at several stations at the 
same time. 

The studies and investigations of each station are made, in accord- 
ance with its own judgment, or at the request of the Ministry of Agri- 
culture, of local corporal ions which contribute to the maintenance of 
the station, or of public or pm ate administrations. A small fixed 
charge is made for analyses made at tin* request of public or private 
parties, but the determination of fungi and injurious insects is made 
free of charge. Information relating to agricultural subjects is freely 
given. The stations are primarily experimental scientific institutions, 
but give practical instruction in their laboratories to young men desir- 
ous of pursuing specialties in agricultural science. The stations also 
give some public, lectures in order to make known such results of their 
experiments or of those of others as may be* of benefit to local agricul- 
ture. In sonic special stations there are short yearly courses of 
instruction in certain branches. 

The funds of the station are given either by the State alone or by 
the State and local corporations, such as the provinces, towns, agricul- 
tural societies, and chambers of commerce. The administration of 
the funds is in charge of the director, who must report to the Ministry 
of Agriculture ami to a committee of administration composed of the 
director of the station and of the representatives of all the bodies asso- 
ciated in the support of the station. Each year the Ministry of Agri- 
culture calls to Home all the directors of the stations and agricultural 
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laboratories to discuss the methods of analysis which must be adopted 
by the stations and laboratories, the studies which should be under- 
taken by several stations in cooperation, the results of investigations 
made, and the best manner of rendering the work of the stations and 
laboratories advantageous to agriculture. There are at present in 
Italy fourteen stations. Eight of these study general subjects with 
special reference to the peculiar conditions of the regions where they 
are located; six are almost exclusively engaged in work in special lines, 
such as dairying, wine making, or sericulture, and are therefore called 
special stations. 

GENERAL STATIONS. 

Royal Ayr lent tural lit pet intent Station at Turin, Prof. F. Kon ig, 
Director. — This station was established in 1S71 and is autonomous. Its 
work is principally in the following lines: (1) Analyses of soils, waters, 
and fertilisers, with comparative experiments regarding their action on 
plant production; (2) study of tin* principal rock formations of the 
Piedmontese agricultural lands; (2) dissemination of the results of 
experiments by means of publications and lectures. The income of tin* 
station for 1 SOI- 02 was The scientific personnel includes a 

director and four assistant chemists. 

Royal Agricultural Expt r intent Station at Milan , Prof. A . PurexU 
Director . — This station was established in 1N71, in connection with the 
high school of agriculture. In 1870 it was moved to the high school of 
veterinary science of the same city, hi January, 1801, it was reorgan- 
ized. Its principal duties are: (1 ) Analyses and experiments with soils; 
(2) analyses and experimental detennination of the relative value of 
different fertilizers; («'>) experimental in\ estimations on the raising of 
animals and the nutritive value of different forage plants; (4) micro- 
scopical examination of silkworm eggs and egg-testing; (5) dissemina- 
tion of the results of experiment s by means of publications and of public 
lectures. Tin* station being under reorganization in 1801 -’02 had only 
an income of $.‘>,200. 

Rogal Agricultural Experiment Station at Modena, Prof. G. Vug ini , 
Director. — This station was established in 1871, but was reorganized 
in November, 1870. It studies cereals and forage plants with reference 
to their introduction, acclimation, culture, physiology, pathology, and 
the adulteration, falsification, or spoiling of the plants, seeds, or com- 
mercial products (dour, bread, etc.). 

A secondary line of work of the station bears upon the following 
points: (l) Analyses of fertilizers; (2) analyses of agricultural soils 
and the rocks of the subsoil; (»‘$) chemical, microscopical, and botanical 
analyses of cereals and forage plants and of their immediate products; 
(4) analyses of potable and irrigation waters; (f>) microscopical exami- 
nation of silkworm eggs; \G) dissemination of agricultural knowledge, 
either by practical work given to students iu the laboratories or by 
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public lecture*. In 1888 a special section for the u control of seeds ” 
was established. 

The income of the station for 1801 -’92 was $2,100. The scientific 
personnel of the station includes a director, assistant chemist, and 
assistant agriculturist, who arc at the same time* professors at the 
Technical Institute of the city, and a second assistant chemist. 

Royal Ayr cultural Experiment Hint ion nt Florence , Prof. E. Heclti , 
Director . — This station was established in January, 1871, in connection 
with Ihc Technical Institute of the city. It was made autonomous in 
October, 1880. The work of the station includes: (1) Analyses and 
experiments with soils; (2) analyses and experimental determination 
of the relative \alue of different fertilizers; (8) experimental investiga- 
tions beating on \ iticnlture and olive culture; (4) dissemination of the 
results of expci iments by means ot publications and public lectures. 
The income of tin* station for 1891-92 was $2,800. The scientific per- 
sonnel of the station is a director, who is at the same time professor of 
agricultural chcmisti> at the Ibryal Technical Institute, at the Royal 
School of “ Mciciologv * of Florence, and at the Royal Institute of 
Forestry of Vallombrosa, an assistant agriculturist, and an assistant 
chemist, professor at the Royal School of tb Mereiologj , r 

Royal ('hnnico Agricultural E.t p< rhneni Station at Rome, Prof. P. 
Freda , Divertor . — This station was established in 1871 and reorganized 
in 1884. It is now located in the budding of the Royal Agricultural 
Museum of Romo. The subjects ot its studies are: (1) Analyses and 
experimental investigations of agricultural soils; (2) analyses and ex* 
perimental determination of the relativ e value of fertilizers; (8) analyses 
of plants and of their produets; (1) chemical and experimental investi- 
gations eoncerning the alimentation and the products of animals; 
(o) dissemination of the results of experiments by means of public lee- 
tmes and publications. The income of the station for 1891 -'92 was 
$1,720. The scientific personnel of the station includes a director and 
lour assistants. This station has under its supervision nineteen 
experimental fields. 

Royal Vhemivo- Agricultural Experiment Station at Palermo, Prof. V. 
Olireri , Director . — This station was established in 1872 with the follow* 
iug principal subjects of work: (1) Physico-chemical examination of 
soils: (2) analyses and determination of t lie relatne \ aluc of fertilizers; 
(8) experimental investigations upon the alimentation of animals and 
the nutritive value of forage plants; (4) experimental in\ estimations on 
the culture and commercial quality of the sumac tree; (5) experimental 
investigations eoncerning omology; (6) dissemination of the results of 
experiments by means of publications and lectures. Resides the above 
lines of work the station has undertaken the study of citrus fruits, 
olives, potable and irrigation waters, etc. The income of the station 
for 1891 ~ J 92 was $2,090. The scientific personnel includes a director, 
an assistant chemist, and an assistant agriculturist. One of the assist- 
ants is professor in a city school. 
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Royal Agricultural Experiment Station at Udine , Pro/. O. Nallino, 
Director . — This station was established in 1870 in connection with the 
Royal Technical Institute* Its principal duties arc: (1) Analyses and 
experiments with agricultural soils, (2) analyses and experimental 
determinations of the relative value of fertilizers, (3) experimental 
investigations concerning viticulture and omology, (4) microscopical 
examination of silkworm eggs and egg-testing, (5) dissemination of the 
results of experiments by lectures and publications. The income of 
the station is only $1,400, but its di lector, agriculturist, assistant 
chemist, and assistant agriculturist arc professors of the Royal Tech- 
nical Institute, and the equipment of this institution is also used by the 
station. 

Royal Agricultural Experiment Station at Forli , Prof. A. PaequaUni, 
Director . — This station was established in 1872 in connection with the 
Royal Technical Institute. Its principal lines of work are: (1) Analyses 
and experiments on agricultural soils, (2) analyses and experimental 
determinations of the relative value of fertilizers, (3) experimental 
investigations regarding viticulture and (etiology, (4) microscopical 
examination of silkworm eggs, (5) investigations on forage and fiber 
plants (llax and hemp), (6) dissemination of the results obtained by 
means of lectures or publications. In this station, as in that of Udine, 
the personnel and the equipment are those of tin 4 technical institute 
and therefore the income is only 81,720. Resides the director there 
are an assistant chemist and an assistant agriculturist. 

SPECIAL STATIONS. 

Royal (Enological SI '(lion at Anti, Prof. 717. Zccchini , Director . — This 
station was established in 1872 with 11 m* following lines of work: (1) 
Analyses of grapes at different periods of mat aval ion, and investiga- 
tions of their discuses; (2) chemical and microscopical in\ cstigntions 
on the phenomena of tin men fat ion; (3) analyses of musts and wines 
with reference to their composition, adulterations, or diseases; (4) analy- 
ses of soils destined for grape culture, and im irrigations on the 
kinds of fertilizers to apply for different varieties, exposures, and 
locations; (5) research on the best methods of vindication, preservation 
of wine, examination of wine, and winemaking machinery; (0) chem- 
ical study of the giapevine; (7) dissemination of the results obtained 
from experiments by mcaim of publications or lectures. The income of 
the statiou is $3,f>00. It has a direct or and two assistant chemists and 
viticulturists. There is also au assistant for the nursery of American 
vines, whose salary comes from other funds. 

Royal Dairy Station at Lodi , Prof. C. Benana, Director. — This station 
was established in 1871, but was reorganized in 1879. The subjects of 
its investigations are: (1) Physical and chemical properties of the differ- 
ent qualities of milk at various periods of preservation and preparation} 
(2) milk adulteration and its effects; (3) influence of temperature otif 
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the conservation of milk and the manufacture of cheese and butter; (4) 
influence of fat content on the manufacture and keeping quality of 
cheese; (5) effects of different methods of heating milk, and of the 
coagulating, coloring, and preserving substances; (6) alterations of 
dairy products and means of prevention and remedies; (7) machinery 
for cheese and butter-making; (8) other investigations related to this 
industry. The income of the station is $2,080. It has a director and 
two assistants. 

Royal Station and Laboratory of (Uyptogantie Botany at Faria , Prof, 
G. Briosi, Director. — This station was established in 1871 in connection 
with the Botanical Institute of the Boyal University. It has four lines 
of work : (I) The development, of systematic and morphological knowledge 
regarding the parasitic cryptogams of plants and of animals; (2) inves- 
tigations as to t he best means for the prevention of these parasites, for 
stopping their development and dissemination, and for diminishing their 
injurious effects; (3) solution of questions addressed to the station by 
public or private parties; (1) dissemination of the results by lectures 
and publications. The station admits students to its laboratory. Be- 
sides a director there is a special assistant in the laboratory. The per- 
sonnel and equipment of the station arc those* of the University. The 
income from the Ministry ot Agriculture is about $2,000. 

Royal Station of Sericulture at Padua, Prof E. Verson , Director . — 
This station was established in 1ST I for the purpose of (1) studying 
the essential conditions of success in raising silkworms, (2) studying 
the laws of normal nutrition of silkworms by means of physical and 
chemical experiments, (3) investigating tin* causes of the different 
diseases of silkworms and of the mulberry tree, (U preparing and dis- 
seminating sound eggs and making microscopical examinations for 
private parties, (5) experimenting with new races of silkworms ami 
new instruments for sericulture, (0) undertaking any study and in- 
vestigation that might help silk culture, (7) disseminating the results 
obtained by means of publications and lectures, (8) gathering news of 
the silk industry in all parts of the kingdom and promoting its increase 
by assisting agricultural associations and private growers. The income 
of the station was $3,580 for 1801-02. Besides the director there arc 
an assistant director and an assistant. 

Royal Station of Agricultural Entomology at Florence, Prof. A, Tar - 
gioni * Tozzetti, Di rector. — This station was established in 1875 m con- 
nection with the Museum of Natural History of the Koyal Institute for 
Higher Studies. Its objects are: (1) To investigate the nature of such 
insects and animals as arc injurious to cultivated plauts and to agri- 
cultural products, and to study their biology and the means of prevent- 
ing and remedying their damages; (2) to disseminate the results 
obtained by means of publications or lectures. The income of the 
station is about $2,01)0. The personnel and the equipment are those 
of the laboratory of zoology of iu vertebrate animals of tire institute. 
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Hoy a l Station of Vegetable Pathology at Rome, Prof G. Cubani, 
director . — Tins station was established in 1887 in the building* of the 
Royal Agricultural Museum. Its principal objects are: (1) Experi- 
mental investigations on diseases of cultivated plants and on the means 
of prevention and treatment, (2) investigations on microorganisms that 
produce alterations in agricultural products and on the means of pre- 
vention and treatment, (2) dissemination of the results of experiments 
by means of lectures and publications. In 1891- ? 92 the income of the 
station was $2,000. Besides the director there are two assistants. 

Laboratory of u Z if wot collates” at Rome, Dr. C. Portia In Charge . — 
This laboratory w as established a short time ago in the building of the 
Agricultural Museum at Rome, for the investigation of fermentations 
in their relation to agricultural industries. Important studies on the 
ferments of unsound wines have already berm started. 

Cheat ico agricultural laboratories. — These laboratories are connected 
with the chemical laboratories of universities or technical institutes. 
Besides the work that they must do lor tin* institutions of which they 
are a part, they make analyses of agricultural products for public and 
private parties, for which they leeeive a small compensation according 
to an official tariff; they give advice and instruction on agricultural 
subjects free of charge; moreover they c,ury on investigations on 
special subjects, but only to a limited extent. These laboratories are 
not established by tin* Ministry of Agriculture, w hich, however, has 
supervision ovei them, and allows them a subsidy amounting to about 
$200 a year. The equipment and the personnel aic those of 11m msli* 
tutions with which they are connected. 

The laboratories now in operation are located as follows: At the 
Technical Institute, Bologna, established in 1ST I, Prof. A. Pasali, 
director; at the Royal University, Siena, established in 1S72, Prof. (\ 
Giannetti, director; at the Technical Institute, IVsaro, established in 
1871, Prof. F. Dupre, director; at the University of Pisa, established 
in 1880, Prof. F. Sestini, director; at the University, Perugia, estab- 
lished iii 1882, Prof. G. Bellucci, director; at tin* Technical Institute, 
Ga serta, established in 1888, Prof. L. (). Ferrero, director. In the 
schools of viticulture and mnology at Uonegliano and Alba are special 
laboratories for analyses connected with grape culture, wine-making, 
and related industries. 

Experimental cellars. — ' Their object is to study the best methods for 
preparing wines of good keeping qualities to answer the needs of the 
trade. For this purpose only grapes of the regions where the cellars 
are established are worked. There are at present cellars at Barletta, 
Riposte, and Note, the directors of which are, respectively, Profs. A, 
Fonseca, G. Notari, and It. Perrotta. Another cellar will be opened 
this year at Velletri. These cellars are to be moved to other localities 
as soon as the work for which they were eotablhdml has been aecoflu* 
pliehed* 
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JBjtj. mrimental oil mills . — Their object is to investigate, apply, and dis- 
seminate the best methods for the preparation, purification, and pres 
ervation of oils made from olives of the regions where the experiments 
are carried on. There are at present two of these institutions — one at 
Portici in connection with the High School of Agriculture, directed by 
Prof. E. Mingioli, and one at Palmi, directed by Dr. Bracci. These in- 
stitutions also make analyses of olives, oils, and by products, and give 
special lectures on olive culture and oil making. 

tfericaltural observatories. — These observatories most execute micro- 
scopical examinations of silkworm eggs and moths at the request ot 
private parties, conduct a rational culture of silkworms, and if neces 
vsary prepare the eggs: in brief, they should contribute to improve seri 
culture by practical example and advice. There are at present forty 
three of these obsen atones distributed throughout the different region* 
of Italy. Their d hectors ha\e received their instruction in the silk 
culture station of Padua. 

Dairy observatories.—' Hie object of these institutions is to promote 
the improvement of the dairy industry by the dissemination of know! 
edge regarding good practices and instruments for cheese and butter 
making, b\ testing adulterations of milk and of* its products, and 1>> 
collecting such new facts as may be applicable to tin 4 practice of dairy 
mg. There are at present ten observatories, the directors of which 
lia\e received their instinct ion at tin* Dairy School of Lodi. 

Viticultura! observatories . — The object of these obsen a lories is tin 
study of the adaptation of resistant Ameiican \ines to the soil and 
climate of Italy, and of the success of grafting. These observatories 
were started by Prof. Cavazza and there are several in Piedmont. 
Man.\ experimental fields and nurseries of American vines have been 
established all oxer Italy. 

Experimental fields for the treatment of Phylloxera. — In order tomake 
special investigations in regard to the modes and time of treatment, 
and especially the quantity of carbon bisulphide to apply to obtain the 
best results, experimental fields were established at Messina, Reggio 
di Calabria, and Sassari. Important results have already been ob- 
tained, showing that in certain cases this method ot treatment may 
be applied with success. 

(Enotechnwal stations in foreign countries. — In order to give a more 
extended development to the trade in Italian wines in foreign countries, 
it was necessary to have a closer knowledge of the usages and needs 
of foreign markets. Special stations for this purpose were established 
in other states in 18S4. Their duty is to find out what types of Italian 
wines are acceptable in their localities and what foreign wines re- 
sembling Italian wines are most largely consumed in these regions. 
The directors of the stations should also collect data in regard to the 
wine production and tnulc of each country, investigate the causes which 
prevent the sole of fttijittn wines, and give advice both to the Govern* 
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went and to wine makers how best to promote exportation. They 
must send a report to the Ministry of Agriculture every two months. 
Some of these stations have a depot for wines sent to them by (lifter 
ent Italian producers. There are at present ti ve of these stations iu 
foreign countries, at Berlin, Munich, London, Lueern, and Buenos 
Ayres, the respective directors of which are <1. Ferrario, (1. Briolini, 
G. Bossati, A. Hot t i, and B. Trent in. Large benefits have been de- 
rived from these stations in tin* extension of the trade in Italian wines 
in foreign countries. 

Zoiiterh ti ica I slat ions and depot/,. — Their object is the improvement of 
the races of animals by means of scientific investigations and practi 
eal experiments, and flic giving of instruct ion on the proper manner of 
raising animals. There are at present three of these depots connected 
respectively with the High School of Agi iculture at Portici. the School 
of Zodtechnks at Bcggio d’ Emilia, and the Zodteehnical Institute at, 
Palermo. There are also seven stations in connection with the practi 
eal schools of agriculture. A project is on loot to establish Sl larger 
number of them. 

Fish culture stations and laboratory n. — A station for fish culture was 
established in 1887 at Brescia under the direction of Prof. Beetoni, 
with nn income of about $2,000. Anoihei similar station has been 
temporarily established in the Agricultural Museum of Pome, but will 
soon be moved to a permanent location in central Italy. Special lab- 
oratories for artificial fecundation and incubation have been established 
at Belluno, Treviso, and Verona. 

Central weather bureau; mettorolopical obserrafories and stations . — 
The meteorological and gcodynamical work of the Italian Government 
is under the scientific direction of a special lxmid, composed ofdele- 
gatesof the Ministriesof Agricult ure, Industry, and Commerce, of Public 
Instruction, of the Navy, and of Public "Works. A central bureau, lo 
cafed at Borne, is in charge of the work and has under its control all 
of the observatories and stations established in the State. 

Meteorological observations are made in observatories proper, and 
in thermo udometrie stations. The formei as a rule make all observa- 
tions relating to meteorology, but those observatories which are con- 
nected with schools of agriculture confine their attention to agricultural 
meteorology; the thermo- udometrie stations attend only to the obser- 
vations of temperature and rainfall. At the end of the year 18!II t here 
were two bundled and eighty eight observatories, and about six hun- 
dred thermo udometrie stations. The director of the work is Prut. 
Taeehini. 

Sanitary station and houses in the Alpine rep ion . — A sanitary station 
at Brescia in Collio receives boys and girls affected by ‘‘pellagra” and 
malaria, who ure sent to this Alpine region for one month to restore 
them to health. There are also forty sanitary houses in the Province 
of Bergamo, north Italy, at which persons affected with pellagra are 
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treated. Pellagra is a very painful disease of the skin, which is duo 
principally to the use of spoiled maize aud to unfavorable hygienic con- 
ditions* The Ministry of Agriculture does not establish these insti- 
tutions, but helps them with subsidies of money. 

Publication #, — The department of the director general of agriculture 
publishes the Annals of Agriculture (Annali Hi Ayricolhtra) and the 
Bulletin of Agricultural News (Bollrthto di Not hie Agrarie). 

The agricultural experiment stations and schools publish yearly re- 
ports {Annali). During the year, however, the results of their investi- 
gations or experiments are published in the official publications of the 
Ministry of Agriculture, in the Journal of the Agricultural Experiment 
Stations, or in other periodicals. The Journal of the Agricultural Ex- 
periment Stations (/> Stazioni Nperimcntali A(jrarie) is issued once a 
month and contains original articles contributed by the officers of the 
schools and stations, and a review of voiks published in Italy aud in 
foreign countries on matters hearing on scientific agriculture and rural 
industries. The editorship of this journal is held for two years by each 
director of the stations. 

The central weather bureau publishes annals and bulletins. Other 
important’ publications arc issued by the rojal academies of agriculture, 
such as those of Florence, Tuim, Verona, and lYsaro. and the agricul- 
tural and horticultural associations of Milan, Naples, Florence, etc. 

The official publications of the Ministry, schools, stations, and agri- 
cultural associations may be obtained on application. 
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CHEMISTRY. 


K, W. Ai.i ex. Kill lor. 

Chemical division of Rhode Island Statioh, H. 4. Wheet/er, 
(Rhode Island Sia. Report for 1S!)1, pp. S'>-St >). — Brief remarks on the 
work of the year; additions to tin* laboratory; and analyses of water, 
grapes sprayed with Bordeaux mixture, honey, sugar beets, wheat bran, 
and gluten meal. 

Report of chemist of New York State Station, L. L. Van 

Blyke (Xeic York State Sta. Report for IS!) /, pp. 2t(i- /55). — This ineludes 
a nummary of the laboratory work of the, year, a statement showing the 
lines of work assigned to the several assistant rheinists, a list of the 
bulletins prepared by the eliemist during the year, experiments in the 
manufacture of cheese (see p. 274), comparison of dairy breeds of 
cattle, with reference to production of butter and cheese (see p. 273), 
comparison of methods of creaming milk by setting and by centrifugal 
machine (see p. 273), analyses of materials used in spraying plants 
and of sprayed grapes (see. p. 55), explanation of terms used In connec- 
tion with fertilizer analyses, and analyses of commercial fertilizers (see 
p. 2*4(1). The chemical work of the station has been mainly confined to 
investigations connected with dairy problems and analyses of fertili- 
zers. The total number of determinations made during the year is 
given as 1 1,524. 


METEOROLOGY— WATER. 

Meteorological observations, < k 1). Warner. ( Massachusetts Hatch 
S ta. Meteorological Rais. Nos. Hi and / /, July and August, 1 892, pp. 4 
each). — A daily and monthly summary of observations for July and Au- 
gust at the meteorological observatory of the station. 

Meteorological record, 1891, K. D. Newton (New York State Sta . 
Report for istt /, pp. 1 ***<-*> / / ).— Tabulated details of observations of rain- 
fall, wind, sunshine, and temperature of the air. The yearly summary 
is as follows: Air temperature (degrees F.), — Maximum 95, minimum 2,5. 
Precipitation . — Total (inches) 27.52. Wind , — Prevailing direction SW 

m 
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to NW. Sunahine^per cent of possible). — Maximum 59 (during Septem- 
ber), minimum 28.4 (during November), mean 41.4. 

Meteorological summary for North Carolina, May and June, 
1892, II. B. Battle, C. F. Von Herrmann, and R. Nunn (North Caro- 
lina tita. Huh. Non. Stic and H(id, dune HO and July HI, JH9H, pp. Hi each, 
map k 2 ). — Notes on the weather, and tabulated daily and monthly sum- 
maricsof observations by tin* North Carolina weather service, coojmra- 
ting with the U. H. Weather Bureau. Observations for May and June, 
1S82-92, are tabulated. The bulletin for May is illustrated with maps 
showing the isot hermal lines and the rainfall at the stations in different 
parts of tin; State. 

The mean temperature for May wan 66.8° l\ ; the normal is 66.11°. * * * 

Tin* wannest May din in** twenty > oars occurred in 1880 ami 1887, when tho monthly 
nmim for Mm State was 70.3 V ; the coolest. May was that of 1877, mean 61.7. * * * 

The average precipitation for the State was 11.6 inches, which is 0.6 inch below 
tin* normal. A 

During tin 4 past twenty one ,\ears the wettest May occurred in 1873 (average 7.11 
inches), the diiest in 1880 (a\eiage 2.03 inches), * * * 

file mean atmospheiie pLcssurc, for tin' month was slight 1> above* the normal. 

'Pile monthl.v mean temperature fm the State during June was 1. 1 J above the 
normal for t \\ only > ears, w Inch is 71.1 . Tin* highest moan temperature for June 
of which them is iccord oecuued m 1800 — 77.6 ’. the lowest in 1878 — 70.2' . The 
highest temperature this month was 103 , on the 2-ltli. at Southern Pines, \vhi<fti is 
the highest on record for June. The lowest this month was 18 , on the 14th, at 
Douglas. ’ ' v The precipita turn was 2.56 inches above the normal. Tim aver- 
age on ei the Stale >vas 6.0 niches. " * ¥ The greatest rainfall reported was 17.02 

inehes, at Koch House farm ( Hot an Ton e), which is the gi on test amount e\er recorded 
in June, * * * Tho average atmospheric pressuie for the month was a little 

above the normal. * * * A tornado passed through the Cashie Neek section of 

Kert in Doimty on Sunday, June 5. Its path wasabout 100 yards w ide and it traveled 
about 12 miles. It mo\ed in an easterly course. v * * At Weldon, on the 25th, 

the heaviest hail since .June 8, I860, occurred. The stones were about the size and 
somewhat tlm shape of hens* eggs; one weighed 362 grains. Tho precipitation 
between 5:17 and 5:43 p. m. was 1.17 inehes, and it is thought that 1 inch occurred 
in ten minutes. 

Meteorological observations at South Dakota Station (South 
Jhikota Sta. Hut. No. ///, May^ 7&02, pp. *’)• — Notes on the weather, and 
tabulated data regarding temperature, pressure, precipitation, and 
direction of wind for May- December, 18S8, and for each month, and tb^ 
the growing seasonsof 1889, 1890, and 1891. The observations for three 
years (1889-91) maybe summarized as follows: Pressure (inches), — 
Maximum 28.90, minimum 27.4 1, average 28.80. Air temperature . — 
Maximum 101, minimum 35, average 43. Precipitation . — Total 48.88 
inehes, average per year 10.29 inehes, average per day (175) 0.28 inch, 
rainy days 175. Wind . — Number of days in each direction, N 407, S 
473, 13 18, W 20. 
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Meteorological obrnraiwn* for JprU-Septembtr, 1X89, 18'M, and tS9t. 
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Meteorological summary, Ij. V. Kinney ( Rhode Inland St a. Report 
for lffll, pp. ( >s -wo). — Tabula! imI monthly smnnmrips of observations 
during 1880, 1800, and 1SU1 ol t(Miif)eiatme,barometri(* presMire, rainfall, 
prevailing winds, and cloudiness. The ^euil,> summary for 1801 is as 
follows: /Vm^rr(iuehes). — Mean Ah lempcratu re (degrees F.). — 

Mean 48.0. Precipitation . — Total (inches) 40.01. 


SOILS. 

W. II. Biai, Fthlnr . 

Geology of north Louisiana, O. Llhuu (Louisiana Stas. Spenal 
Report , part /, pp. f > ?, Jiys. 7 ). — This is a report of preliminary work on 
a geological and agneultuial survey of the State, and is confined to a 
discussion of obsen ations on the topography, geology, mineralogy, and 
soils of the hills of north Louisiana, accompanied by analyses by M. 
Bird of well, spring, and aitesiau waters, iron ores, lignites, natural 
phosphates, marls, soils, and subsoils. 

This survey has been under taken mainly in the nitoiost of aginultme. To tins 
end hoiIh have been classified and catWtilly mapped out, topical samples taken, 
character of vegotation noted, di. image s> stems established, and general elevation 
abo\e sea level observed, with othoi spe< nil p< cull mties Tin* soils lune been sent 
to the laboratories of the station and aie now undergoing plnsieal and chemical 
examination Later a special report w ill be made upon (t the soils of the Hfcate and 
tlieir composition and wants, with best modes of supplying the latter." This re- 
port will cove) the State and be bench* lal to e\ei> planter and farmer. 

Incidentally the geology of the State is being carefully studied, so as to locate 
each section of the State m its propei geological horizon. Especial attention is 
also being paid to the mineral n somees of the State, particular] 5 those which may 
be of agutultuial \aJ11e, surh as phosphates, mails, g>psuui, etc. # * * 

That portion of north Louisiana, a preliminary study of which is enrbraoed in 
this repoit ami wlucli is Jocntcd m one of the most interesting physiographic 
legions of the United States, stietches fiom the Ouachita River on the east to the 
Kert River on the west, and fium the V it k*burg, Shreveport, and Pacific Railroad on 
the south to the south boundary line of the State of Arkansas oh the north. Small 
os this section js when compared with the entire State of Louisiana, and as uniform 
and simple as its surface configuration and its structural geology seem to be, it 
presents so many and so varied problems that a detailed aud extensive study of this 
region will be required to solve them, and this paper must therefore be considered 
#. preliminary report, subject to changes frs developed by future investigations. 
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Soil temperatures, 1891, K. D. Newton (New York State Sta. Re- 
port for ISM, pp. 515-521). — Tabulated data of tri-daily observations 
at the surface and at depths of from 1 to 18 inches, for each month from 
April to October, inclusive. 


FERTILIZERS. 

W. il. Hi, A i., Editor. 

Analyses of home mixtures and incomplete fertilizers, E. B. 

Vooutirkh (Nor Jersey Stan. Tivt. A 88, ,/ttli/ s, 18 ( )2, pp. Hi). 

JSifHoptiis.—k continual ion of iiu|uirics carried on since 1889 regarding thouse of fer- 
tilizers in New Jeisey, ami the composition and cost, of homo mixtures and in* 
complete fertilizers. It has been show u»l hut uniform mixtures of fertilizing 
materials can lie prepared b\ furmcisul an average cost per ton of over 25 per 
cent less lhau that of manufactured brands, a saving ot at least $.‘{50,000 per 
year for the Stale. 

This bulletin contains suggestions as to the economical purchase and 
rational use of fertilizers; formulas and analyses of home mixtures for 
different crops, with remarks on their cost; trade values of fertilizing 
ingredients tor 1802; the average eost per pound of plant food elements 
in fertilizer supplies; and analyses of 87 samples of incomplete fertili- 
zers, including nitrate of soda, sulphate of ammonia, dried blood, dry 
gTouud tisli, tankage, boneblack, bone ash, South Carolina roek and 
other mineral phosphates, muriate of potash, kainit, sulphate of potash, 
and double sulphate of potash and magnesia. 

Ah regards the use of fertilizer* in New Jersey, statistics gathered by the station 
show that at leavSt $1,519,000 was spent for commercial manures iu 1891. Of this 
total, over $1,1X10,000 was spent for com]detc manures and the balance for nitrogenous 
materials, boneblack, South Carolina rock superphosphate, ground hone, and the 
various potash salts. In addition to those conccutiatcd and direct forms of plant 
food, there is a large annual purchase and consumption of natural manures, which 
are to a certain extent indirect in their action, such as New \ork or Philadelphia 
horse manure, wood ashes, marl, lime, etc. The hulk of these purchased manures 
of either class is used in truck or special-nop farming, where annual and heavy 
dressings are made to all crops or to some special or money crop in the rotation, 
as potatoes, sweet potatoes, tomatoes, asparagus, fruit, or berries. 

As a result of the station’s investigations, it 1ms been shown that the 
cost per pound of nitrogen, phosphoric acid, and potash in raw or un- 
mixed materials is less than the station’s valuations, while that of the 
same elements in nftxed fertilizers is at least 25 j>er cent greater. 

The difference between those two methods of buying would amouut, on the basis of 
last, year's sales, to over $556,000. Tli is sum is consumed not in uuinu facturers' profits 
alone, as some suppose, but in the transportation of avast umount of absolutely 
worthless material, in agents' commissions, and in credit. 
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An examination of eight home mixtures showed them to 1 m? uniform 
and of good mechanical condition. A comparison ol their average 
cost per ton with that of eight special brands showed u a difference of 
$12.14 per ton in favor of the home mixture, which contained at least 
$2 worth of plant food in excess of that in the manufactured brand.” 

Cooperative field experiments with fertilizers on corn, J. 1). 
Towak (Rhode Sta. Report for is!)l,pp. 35-81). — Experiments be- 

gun in 1890 and described in the Annual Report of the station for 1890 
(E. S. R m vol. nr, p. 5:U)) were continued in 1S91, “with the same 
amount and kind of fertilizers and as far as possible on the same 
ground.” Notes and tabulated data are given for experiments on eight 
farms in different parts of the Stab*. The results are summarized as 
follows: 

The plats manifested nenily all the same conditions the second year that were 
noticed the fust yenr of the e\pei uncut. 

While m foul eases in 1890 potash appealed the most deficient, it haa in no ease 
upon a second trial been found so much lacking as phosplio) ic acid. It ma> he 
stated in general that our Rhode Island soils are probably more deficient in mailable 
phosphoric acid than in potash, which is accounted for b\ tin* fact of their granitic 
origin and consequent natural supply of potash. 

With very few exception* the two thuds rations of nit logon ha\e gi\on the best 
results; as a rub* the application of small qiiautitieshasgiven von small piolUs and 
the application of huge amounts has often resulted in tinancial loss. 

Of the three forms of nitrogen, nitrate of soda has upon tin* whole proved the 
most profitable and sulphate of ammonia the least. 

In most of the plats where diied blood was applied the corn npened earlier and 
showed, when eompaied with the nitrate of soda and sulphate of ammonia plats, a 
greater relative y ield than in 1890. This gain max he due to the fact that the dried 
blood contained, in addition to the oigamc nittogen, a small amount of phosphoric 
acid, and this amount was miusualK great m tin* blood used in 1891. Tim phos- 
phoric acid may have in< leased the y ield. Another cause loi the incicascd yield 
might bo — since mtriticat ion of dried blood issomewhat slow — that in all prohahilt > 
some of the nitrogen applied on those plats in 1890 was unused until 1891. 

The most profitable tort ili/ei usod in these experiments w as composed of a mix- 
ture per acre of about 350 pounds dissolved honcbhick and 130 to 150 pounds muriate 
of potash, with 300 pounds nitrate of soda or 230 pounds sulphate of ammonia or 
440 pounds of dried blood — a fertilizer containing about 45 pounds nitrogen, 75 
pounds potash, and 54 pounds phosplioi ic acid per acre. * * v 

It seems advisable in preparing a feitili/er to use the above forms of potash and 
phosphoric acid and apply a part of each of the forms of nitrogen— -say one half of 
nitrate of soda— to give the corn an early start, and the other half of sulphate of 
ammonia or dried blood, or both, to help the corn along during the latter period o 
it» growth. 

The average relative weights of corn and stover from eighteen fields of this variety 
of corn (white-rapped) has been d etc i mined and found to he 57 pounds of stover to 
each bushel (70 pounds), that is to say, 100 pounds of corn in the. shock contains 55 
pounds of corn and 45 pounds of stover. 

Analyses and valuations of fertilizers and farm products, L. L. 

Van SLYK.E (New York Stole Sta. Report for Jtif)J,pp. 40i-4t), r >). This 

includes au explanation of tin* chemical terms used in fertilizer analy- 
sis; notes on tlie commercial valuation of fertilizers; compiled analyses, 
with valuations, of various fertilizing materials and farm products; and 
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tabulated analyses of 224 commercial fertilizers inMi>eeted under the 



For convenience, as it present and luture reference, it is considered desirable to 
present a rather full compilation of tlio analyses of various commercial fertilizing 
materials and of various farm products, giving their fertilizing constituents and 
valuation. 

Thor© are many other farm products which it would he desirable to present in these 
tables, tint tlieir omission is rendered necessary by the fact that there have as yet been 
no complete analyses of their fertilizing constituents. This station proposes in the 
near future to make such analyses as will till up many of these gaps. The analyses 
presented have been compiled from every accessible reliable source, such as the 
ropnrts of various experiment stations, standard works upon agriculture, and espe- 
cially Konig’s invaluable compilation. 

Fertilizer inspection in Rhode Island, II. J. Wueklkr ami B. L. 
Haktwklj, {Rhode Inland Sta. Jtul. Xo, /o, May, pp. /.>), — This in- 
cludes tin* text of the Stato fertilizer law, with <*oimneuts; the trade 
values of fertilizing* ingredients in erude stock, with notes on valuation; 
and tabulated analyses of 21 sumples ol' fertilizing materials, including 
compound fertilizers, ground bone, and wood ashes. 

The principal provisions of the fertilizer law passed in January, 1802, 
are as follows: 

All manurial substances sold within the State lor spio or more per ton, including 
agricultural chemicals, fertilizer stock, w ood ashes, bone, commeoial fertilizers, ete., 
must ho aecompaiiicd by a giiatantx [setting Inrtli the weight ot ntaiciiu! in eaeli 
package], the percentage of nitrogen, of actual potash UvOi soluble in distilled 
water, and of soluble, reverted, and insoluble phosphoric acid. 

Kneli manufacturer or importer must send a guai suit y of each brand sold by him, 
together with the names and addresses of his agents in this , state, to the chemist of 
the Rhode Island Station at Kingston. 

Analysis fees must 1 m* paid on or before Apul 1 m each \ ear to the general 1 1 ens- 
ure r, Pi evidence, Rhode Island. * * The amount of the Ibe is $(> tor each 

fertilizing ingredient contained or claimed to exist in said material. * v If 
the manufacturer or importer has paid this fee the dealer is no longei liable for the 
pa> incut of the same. 

Parties using leather in any form as a component of a fcrtili/ci are obliged to 
state the fact on the label by winch it shall be accompanied. 

[The inspection is under tin* supervision of the Slate hoard of agriculture, the 
chemist of the Rhode Island Station being authorized, cither m peison or Uy doputv, 
to collect and analyze the \ arimis fertilizers offered for sab* in the state, and the 
director of the station to publish the analyses, together with tin* commercial value 
per ton.] 

For all the purposes of this act IVrt ilizers shall be considcicd as distinct brands 
when differing cither in guarantied composition, trade-mark, or name, or m any other 
characteristic method of mat king of whatever nature. 

It is made the duty of the secretary of the State hoard of agriculture to prosecute 
every person violating the provisions of the law ft he penalty being for the first 
offense $50 and for each subsequent offense $100], but, there shall he no prosecut ion 
in relation to the quality of the fertilizer if tin* same shall he found to he substan- 
tially oqui valent to the guarantied statement made by the manufacturer. 

Analyses of commercial fertilizers, 1892, II. .1. Whbklkb suul 
B. L. HartwelI. {Rhode, Island Sta. But. No. 17, June, 1W?, pp. ?).— 
Tabulated analyses of 18 snuiides of eoinmeivial fertilizers. 
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Commercial fertilizers, M. A. Soovell (Kentucky Sta. SuL 2 To* 41, 
July, J&9$, pp. 23). — A popular discussion of the nature, use, and sources 
of fertilizers is given, together with analyses and valuation of 79 brands 
of fertilizers inspected during 1892. 

' Inspection of fertilizers in Michigan, BA). Kedzie (Michigan Mta. 
Sul. No. 86, July, 1892, pp. 11). — Notes on valuation, text of the State 
fertilizer law, and analyses of 47 samples of commercial fertilizers. 

Analyses of commercial fertilizers (Month Carolina Sta. Bui. No. 6*, 
n . Her., July , 1892, pp. 13). — Ti ade values of fertilizing ingredients for 
the season of 1891-’92, and analyses of 24M samples of commercial fer- 
tilizers. 

Manures and some principles in farm-manuring, (4. L. Teller 
(Arkansan Sta. Bui. N o. 19, May, 1892, pp. r >5). — A bulletin of popular 
information for the use of the farmers of Arkansas. The subjects dis- 
cussed are, the chemical elements which enter into plant growth, geol- 
ogy and agriculture, classification of soils, humus, living organisms of 
the soil, soil water, the purpose of manures, nitrogen, phosphoric acid, 
potash, lime, ashes, bone, barnyard manures, comi>osts, and commercial 
valuation of manures. 


FIELD CROPS. 

A. (\ Twer, Mil or. 

Grasses and forage plants for Mississippi, S. M. Ttiacy (1 Missis- 
sippi Mta.liul. No. 20, February , 1892, pp. 17 ). — Notes on the cult ure and 
uses of the following species of grasses and forage plants which have 
been successfully grown in experimental tests at the station: Jiedtop 
(Affront in nilgaris), Austialian blue grass (Andropogon erianthoides), 
smooth biome (Bromus inennis ), icseiie grass (Bromus unioloides), 
Indian beard glass (Cltrysopogon serrulatus), Bermuda grass (Cynodon 
daetylon), orchaid grass (Daetylis glomerata), terrell grass (Elymus 
vlrglnieus), teosinte (EuehUvna luxuriant), the rye grasses (Lolium spp.), 
Munro grass (Vanicmn agtostoides), spreading panic (Panicmn prolif - 
erum), crab glass (Panicmn sanguinale), water grass (Paspalum dili - 
tatum), carpet grass (Paspalum platycaule), timothy (Phlenm pratense), 
Texas blue grass (Poa araehnifera), Kentucky blue grass (Poa praien - 
sis), Johnson glass (Morghum halepense), sorghums (Morghum vulgare, 
vats.), beggar weed (Desmodium mode), cowpcas (Dolichos sinensis), 
winter vetch ( Lathy run hirsutus), Japan clover (Lespedeza striata), 
burr clover ( Medico go maeulata), alfalfa ( Medieago sati m),meiilotus (Mel- 
ilotm alba), Mexican clover (Kiehardsonia scabra), scarlet clover (Tri- 
folium inearnatum), red clover (Trifolium pratense). 

When the Agricultural College of Mississippi was organized hi 1880, one of the 
first linos of work under taken was flu* cultivation of grasses and forage plants, both 
tor the production of hay as a pint of good farming and for the restoration of the 
worn-out and exhausted clay lulls which then formed a large part of the belle#* 
farm. When the experiment station was established iu 1888, one of the first orders 
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passed by the board of trustees was for an investigation of the comparative values 
of different plants for the double purpose of providing hay ami pasture ami for 
improving the condition of the soil. 

As cotton is now the principal crop grown in the State and will doubtless continue 
to be so for many years to come, the effect which a forage crop has on the soil has 
received fully os much attention as has the value of hay or pasture which may be 
secured. The part of tho plant which is above the soil is needed as food for stock, 
but in many cases that part below Iho surface of the ground is of still greater value 
as food for future crops. * * * 

Acting upon these ideas, we have procured seed of more than three hundred species, 
many of them being from northern India, Australia, 1’ussia, and other foreign 
countries. We also secured seeds af a number of species from the aiid regions in 
the Southwest, and ha\c taken special pains to secure seed of such native species as 
seem to be ot value. Many of these weie received in very small quantities, and we 
have been obliged to glow two or three crops heiore semiring enough seed for field 
tests, hut thirty-nine kinds have been planted on areas of from 1 to 80 acres each, 
ami several upon much large] fields. 

With so many species, coming as the> did from all parts of the world, it was not 
expected that allot even many of them would prove valuable for cultivation under 
tin* peculiar climatic and boil conditions winch exist here, where* the growing sea- 
son for ditfeient plants extends neatly through the yeai, and where protracted sum- 
mer dioutliM and excessive w inlet rams nnke it necessary that hay and pasture 
fields should lie able to resist gieat atmospln nc extremes. A large majority of tlio 
nativ e forage plants m this region commence i hen glow th late in tin* spring, but from 
about the tirst of April to Dceombei the pashms aie abundant, and certain kinds of 
hay r may be cut at any time from June to \o\ emhei . The great desideratum for this 
region is a plant vvliii ii will make a l'.ur nop loi pasture during the cool and rainy 
months of vv inter and one vvhnh will leave flu* soil in abetter condition at the close 
of the year. ' ' y 

It is impossible to find any one foi age plant winch continues an active growth 
tlnough the yeni. For this reason a niisfim* of two or three kinds will usually' 
piove to be better than will either one when planted alone, and when possible one 
plant in the mixture should belong to the < lover iaunly. No one, two, or three 
vaiieties will succeed best in all paits of the State, and the choice foi each farm 
must depend on local conditions. Most oi the true grasses are affected more by 
moisture than by other differences in (he soil, while most of the clovers are affected 
more by the amount of lime. Foi general eultn at ion we regard Bermuda, lospedeza, 
inelilotns, ml clover, and Johnson glass as the five best species for this State, and 
value them in the order in which they ,ne named. For hay alone, Bermuda, hspodeza, 
and Johnson grasses are tin* best, while foi pustmc we have found nothing better 
than Bermuda grass, oi chard glass, and burr clover tor the lighter and more sandy 
soils of tho pine woods vegiou. Where a fertilising crop is v\ anted for immediate effect 
there is nothing equal to the eovvpe.i, and when the bind is to remain without cul- 
tivation for a year or more moliJotus, red clover, or lespede/a is the best crop that 
can he sown. If the land contains an excess of lime melilotus is to he preferred, 
but if deficient in lime and somewhat baircn lespedeza is the better crop. On lime 
soils that are in fair condition red clover will give excellent results as a fertilizer, 
and will also give two crops of liny, which w ill be of more value than that from mel- 
ilotns or lespedeza. 

There are about two hundred species of glasses which are native to this State 
and probably one half the number can be found on every farm. Many of those are 
of great local value and their growth should bo encouraged wherever they promise 
to be permanent. 

Grasses of Tennessee, part J, F. Lamson Sciubnkr ( Tcnnexftee 
Sta. Bui. vol. v, Wo. 2, April, 1892, pp. 29-1 1!>, Jujh. 75). — The author 
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divider hi h work, which i s intended to be preliminary to a more 
detailed report, with descriptions and as far as possible illustrations 
of all the grasses of the State, into four sections. Section 1 is an alpha- 
betical list of the native and cultivated grasses found within the State, 
There are mentioned about one hundred and iifty species and varieties, 
with figures illustrating twenty-seven of tin* more important ones. 
Under each species is given a brief sketch of its habit, character, and 
economic \ aluc. In addition to the botanical names there are given 
over six hundred common names, with the botanical equivalent of each. 
Section 2, by means of 43 liguies, fully illustrates all the terms used 
in the technical description of grasses, and often the figures serve to 
illustrate the species they represent. The advantage of this as com- 
pared with the ordinary glossary will be readily seen. Section 3 gives 
in detail the. characters of the (iraminca* and a key for the determina- 
tion of the various genera. Section 4 contains a list of the works In 
whole or part devoted to grasses, which may be found at the station. 

Experiments with potatoes, 1891 (AY/r York State Sta. lit port for 
J< SOI, pp. W>-/< s7). — Descriptive notes uud tabulated data for 88 of 
tin* newer varieties of potatoes, and an account of spraying experi- 
ments with Bordeaux mixture and an ammoniaeal solution of copper for 
potato blight. Jloth fungicides were effective, but the best results 
weie obtained with the Bordeaux mixture. 

Sorghum, W. I\ AViieeleh (AY/e York State St a* Report for 1S ( >1 , pp. 

— Sixteen varieties of sorghum are reported upon, 10 of which 
were grown from seed selected from individual canes in 1800, and 4 
others from seed received from the U. S. Department of Agriculture. 
Data are tabulated for those 10 \aricties and for the analyses of 
the juice. In 1800 sorghum giowu on land top dressed w ith carbonate 
of lime averaged a higher percentage of sugar than that from land un- 
treated. To test this further, in 1801 2 plats, A and ( \ received an 
application of crude precipitated carbonate of lime at the rate of 0,000 
pounds per acre, and two others, B and I), were left untreated. 

No difleieneesuf any consequem e in > ield or maturity weie noticed. * * * The 

average of all the determinations I tom plain A and (' wus, spe< ilie gravity of juho 
UKWa and cane sug.u M.Jtli, and liom plats H ami I), spec ilie gra\ ity l.UolHJ and earn) 
sugar 1'iom these lesults it is quite plain that for this season al least there 

w as no advantage in favor of an application of lime. 

Field and plat experiments, < \ O. Klaou and J. 1). Towar ( Rhode 
Inland Sta. Report for is!)f , part //, pp. 

%wop#i#.~-The experiments lcpoited were in the following lines: (1) A comparison 
of winter and spring applications of ashes to newly seeded meadows; (2) rye 
following a Iwo-yeais' fertilizer experiment with corn; (,‘J) fertilizer, variety, 
and cultural experiments with oats, and experiment* w ith the Jensen hot water 
treatment for smut ol oats; (J) variety tests with hni ley, wheat, sorgh inn, sugar 
hoots, flax, hemp, peail millet, Jerusalem corn, and Kansas King corn; and (5) 
fertilizer and variety tests with corn. 

Winter and spring application s of ok hen to a newly seeded meadow (j>. 
22). — On imetliinl of an am* of an old slieop pasture seeded to a mixture 
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of timothy ami redtop in 3890, one half ton of Canada ashes was applied 
on the snow January 6. On a parallel plat of the same dimensions an 
equal quantity of the same ashes was applied April 10. The yields of 
hay were as follows: Winter application 1,000 pounds, spring applica- 
tion 1,407 pounds — a gain of 400 pounds, or 27 per cent in favor of the 
winter application. 

Rye following a two-years' fertilizer experiment with corn (pp. 22-24). — 
The results are tabulated flf growing rye on 24 plats which iu experi- 
ments with corn iu 1880 and 1800 had received boneblack, muriate 
of potash, sulphate of ammonia, and seaweed, either singly or com- 
bined. These results indicated that the more soluble forms of fertilizer 
had been almost completely exhausted; that bone was more lasting 
than boneblack; and that a combination of nitrogen, potash, and stable 
manure was better for rye than stable manure and phosphoric acid. 

Fertilizer, cultural , and variety experiments with oats , and the Jensen 
hot water treatment for smut of oats (pp. 2-1-27,80, 81). — Nine plats, used 
in 1800 for experiments with Earle’s Horse foot guano and mixed 
minerals on oats, were manured with seaweed (applied part in Septem- 
ber and part in the winter and spring) at the rate of about 0 cords per 
acre, and were again seeded to oats, one half in drills and the other half 
broadcast. The tabulated results show no benefit from the fertilizers 
applied in 1800 and indicate a loss from exposure of the seaweed 
applied in September. Very little difference in results was observed 
between the drilled and broadcasted plats. 

Tabulated data are given for tests of 27 varieties of oats, the majority 
of which were grown from seed donated by the Ontario Agricultural 
College. 

Two-ounce lots of 0 varieties of oats wore treated before sowing for 
five minutes with water at 128°-185° l«\, duplicate lots being left un- 
treated. “The treated oats showed a gain in yield of grain of 8.18 
bushels per acre, or 14.7 per cent ; and a gain of 2(50 pounds of straw, or 
8.0 per cent.” The treated plats were practically free from smut, w hile 
the untreated oats contained from 8 to 4 per cent of smutted heads. 

Variety tests of various field crops (pp. 27-80). — Tabulated data for 
tests of 14 varieties of oats and 10 of w heat, and brief notes on experi- 
ments with sorghum, sugar beets, ilax, hemp, pearl millet, Jerusalem 
corn, and Kansas King corn. 

Fertilizer and variety tests of corn (pp. 81-85). — Six fourth -acre plats 
of light, sandy loam were fert ilized with barnyard manure, a compound 
fertilizer, and mixtures of dissolved boneblack or ground bone with 
nitrate of soda ami muriate of potash. The results are given in a table. 
The yields per acre of 2 varieties of corn are also tabulated. 

Cooperative corn tests, lb O. Nov use ( Virginia Sta . J>ul. No* 
May, 1892, pp. //). — -This is a brief report on experiments outlined by 
the late H. M. Magruder and carried out by thirteen fanners in differ- 
ent parts of the State. The details reported are incomplete and the 
results are inconclusive. 
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HORTICULTURE. 

A. V Truk, Editor. 

Methods of keeping sweet potatoes, J. F. Dttggaw (South Caro- 
lina Sta. llnl. No. C>, July, WJ, pp. *). — Notes and tabulated data on 
an experiment in keeping small quantities t>f sweet potatoes in barrels 
containing various packing materials. Sweet potatoes of tlie Carolina 
Yam variety, dug October 20~2h, in dr\ weather, were packed in lime 
barrels October 30 and 31 and examined January 15 and 10. The 
packing materials used aero sand, cotton seed, cotton hulls, damaged 
lint cotton, wheat bran, newspapers, and hay. The best results were 
obtained with dry sand and cotton hull*. 44 Wrapping each potato 
with paper induced rapid decay,” but “a double lining of paper next 
the barrel was fairlj effect i\e in keeping out cold and preventing rot. 
* * * In this test there was no great difference in the keeping 
qualities of large and small potatoes.” 

Analyses of fruit trees, 1\ < 'ollikk ( New York Slate St a. Report for 
1SP1 1 pp. — An investigation has been commenced at the sta 

tion with the following vaneties of nursery stock, to determine the 
kinds and amounts of mineral ingredients removed by them from the 
soil: 3 varieties of apples, 4 of ehenies, 8 of peaches, 8 of pears, 4 of 
plums, 2 of crab apples, 2 of qumees, and 1 of grapes. 

The tree# wwp contributed toi (lit ptnpo* bysevmal <»( tlio loading unison men 
of Geneva tiom thou stuck and wen taken up eail\ m tin apt mg before the Inula 
were well developed The roots wen as <h oud ot adhumg eaith aw was 

possible, and altei weighing the tiers win allowed t o lx i omo «m d?>, wlien th<\\ 
were again weighed. I3.m1i ti<»e w is then divided into loots, ti link, and branches, 
which weio separate!} weighed, and altei < ultmg up wire plmd m glows jaro to 
await aual\8i«. Each s tmplc vv as huuied at a low ltd luat and the ash weighed 
and propel \ ed toi anal> sia 

The results are tabulated as tar as secured and include the weight 
ol parts and percentage of di> matter and ash for all of the varieties, 
and ash analyses ot the blanches, trunks, and roots of 3 varieties of 
apples, f ot cherries and 3 ol pear*. The calculated amounts of min* 
eral ingredients removed b\ these trees from the soil are compared 
with those removed by ditfemit cereal*. 

The average w eight of giei n lioi s was 1*21 grams. With row * 4 feet apart uidtrocB 
1 foot apart in the row , tin j ( would In on an acie 10,800 Iicoh w otghing 22,183 pound h 
or 11 tong. 1 he av ©rage ot the 31 tu os giv es 1,81 per < cut of anli in the green tree, 
thereiore there would he 390 3 pounds ot ash r< moved by an average acre of nursery 

Quantitative anal,\ scs have been made of the ash of 3 apple trees, 4 cherry trees, 
and 3 pear frees, mid the averse of these if), which do 110 I w idcly differ in corupol 
situiu, abows that upon mi ineuvRe there is taken from (he noil in 11 tons of nnrsory 
sUn-k the follow ing ininorul umstituoute, each having been deteurnned, except the 
carbonic acid of the ash. 
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Pounds of mineral matin' removed by 11 tons of nursery slock. 


Silicic acid 

Phonpboric ncid 
Sulphuric ncid. 

Chlorine 

Carbonic acid.. 
Ferric oxide — 

Lime 

Mniyuosia 

Soda 

Pol nsli 


PoiiwIr. 
. 50. 6 

. 21.4 

14.3 
1.3 

94.9 
6.1 
1118.6 
29 . 7 

21.3 
. 27.1 


Total 


399. 3 


It is proposed to compare the ash analyses and to make analyses of 
the fruit of each \ariety another season. 

Experiments with small fruits and vegetables, 1891 (New York 
JStitle Sin. Report for /so/, pp. r>(>- 190 ). — A report on tests of varieties 
and evporiments with fertilizers and with fungicides. 

Small fruits (pp. 45K-171). — A reprint of Bulletin No. 3(5 (new series) 
of the station (K. S. It., vol. m, p. 313). 

Vegetables. — Descripti\e notes and talmlated data for 13 varieties of 
beans, 11 of onions, 1(5 of peas, and 15 of tomatoes. Brief accounts are 
also given of experiments with fertilizers on beans and onions. Kit rate 
of soda on onions produced a rank growth of tops, but did not increase 
the merchantable yield of bulbs. 

Tests of varieties of orchard fruits and grapes, 1891, G. W. 

OlimumiLL (New York State Sta. Report for /S9/, pp. I91-/9S).—Bv\cf 
Recounts of experiments in progress with apples, peaehes, plums, and 
apricots, and descriptive notes on 1<S of the newer varieties of grapes. 

Horticultural work at Rhode Island Station, L. F. Kinney 
(Rhode Island Sta . Report for lsofpp. <v; ? ss ), — A brief outline report 
ou work in horticulture at the station in 1801. 


ENTOMOLOGY. 

Wheat insects, K. W, Doran (Maryland Sta. Bui. No. 16 , March ^ 
1392, pp. 137-4/9, figs. 6 ). — Accounts are given of the Angonmois grain 
moth ( Gelechia cereal el l a), red grain beetle (Si hum us cassias ), lesser 
grain beetle (Silvan us surinamensis), and black weevil (Calandra oryzee), 
with suggestions regarding remedies. Experiments by the author in 
heating grain infested with the Angoumois grain moth to temperatures 
of from 120° to 100° F. for periods oi* from two and one half minutes 
to two hours, gave negative results. The fumes of bisulphide of car- 
bon and of naphthaline were successfully used for the repression of 
this insect. In a bin of wheat middlings infested with the rod grain 
beetle it was fotpig that whore these Inserts were iaost tppnejx>q.s the 
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temperature of the middling# was materially increased, a phenomenon 
observed in three other recorded instances referred to in this artiele. 

Insects injurious to the cabbage, H. E. Weed (Mississippi tit a. 
j Bui No. JJj June lb‘W, p. J(>, jigs. JS ). — Illustrated descriptions of the 
following insects, with accounts of their natural enemies and sugges- 
tions as to remedies: Imported cabbage worm (Pierix rapa* ), Southern 
cabbage luitterlly (Pierix proiodiee ), large cabbage butterfly (I'ieris 
monuste^) cabbage ]dusia (Pluxia braxxiea'), zebra cabbage 4 worm (Mam- 
extra p/rfrr), eabbage e\erg<\sfis (Prerpestis rintoxalts), eabbagc k plutelhi 
(Plutetta erneifvrarum)* cutworms, cabbage aphis (Aphis hraxxiea*), lmr* 
lequin cabbage bug ( Man /antia histrioniea). cabbage maggot (Anthomyia 
braxxiea >), and many striped flea beetle ( Phyttotreta ritlata). 

Woolly aphis of the apple, F. II. Hillman {Neruda tiia. Hut. No. 
J/ 7 July* /• s/yg, pp. ti, s). — A popular account of the woolly aphis of 
the apple (tiehizoneura tau ipera), and of its insect enemies, with sug 
gestions regarding lemedies. 

Wireworms, d. ( HI. Scobhx ( Washington tita . Hut. No. /, May* 1 
pp. 7o~(S o, fips. d ). — A popular account ol* Mefauoiux eommnnis and 
Aprotix manens* which infested wheat fields in Garfield Oount>, Wash- 
ington, in tin 4 spring of 1S02. 

Apicultural division of Rhode Island Station, S. Fi shman 
(Rhode Island tit a. Report for p. '>/). — A brief report of the work 
of this division. 


FOODS —ANIMAL PRODUCTION. 

K. W. Auj \, Mr or. 

Cattle-feeding, W. II. Newman (Alabama ('anrbrahe tita . Hut. No. 
V) } July, is<tl\ pp. 7). 

tfyvof)8tft.-~A comju) ison oj fattening lwnsfo<*is and (would woiK oven on cotton 
weed, cotton heed meal, luills, and lm\. Tin* o\cn wcic fed at a iinaurial Iohh, 
but tlici c was a pi ofi t witli the >leeih. 

A trial is reported which was made to compare the financial results 
of fattening steers and turned ofi* oxen. Tin* animals used consisted 
of two work oxen, about eighteen years old, and in poor condition, 
which were bought at 1.5 cents per pound; and two steers, about two 
and one half years old, in fair condition, bought at 2 cents per pound. 
These animals were fed in four periods of three weeks each from Feb- 
ruary 23 to May 17. The rations fed consisted of cotton-seed meal and 
cotton hulls, to which cotton seed and liay were added iu one period. 
The amounts of food eaten and the iluct nations in the live weight of the 
animals are tabulated. The hulls were valued at $5, the hay at $10, 
and the cotteu-seed meal at #20.00 per ton, and the cotton seed at 20 
cents per bushel. The two oxen gained 202 pounds and the two steers 
4?0 pounds during the trial. The former were valued at If cents per 
pound and the latter at 3 cents per pound, On this basis there was a 
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loss of $8.08 in feeding the oxen a ml a profit of $1 1.30 in fattening tlm 
steers. No account is made of the labor in feeding or the value of the 
manure obtained. 

Investigations of the several breeds of dairy cattle, P. Ool- 
LiEii (New York State Sta. Report for tsuh pp. figs. /). — 

This is a summary of an investigation with Holstein, Ayrshire, Jer- 
sey, American Holderness, Guernsey, and Devon breeds of cows, 
which has been in progress at the station since April, 18811. Previous 
accounts of the progress of this invest igation will be* found in Bulletins 
Nos. IS, 21, and 31, and the Annual Report of the station for ISfiO (E, 8. 
R., vol. x, p. 2011; ii, p. 243; lit, pp. 31 1, 401 ). Over 100 pages of tab- 
ulated data, are given, including statements of the food and food in- 
gredients eaten by each cow. both total amounts and amounts each 
month of lactation; analyses of the feeding studs used; yield of milk 
and of solids, fat, casein, milk sugar, and ash in each month of lacta- 
tion, both percentage and total amounts; the average figures for each 
breed of cows, illustrated by diagrams; cost of rations; the relation of 
yield and composition of milk to certain fond constituents; yield and 
composition of morning’s and night's milkings; results of microscopic 
examination of milk of different breeds and from fractional milkings; 
and the average composition of milk of the different breeds studied. 

The, observations on the secretion odf milk extend through one period 
of lactation in the cast 4 of every animal, obscr\ atoms in the earlier part 
of the investigation having beam confined to the food consumed, tl ac- 
tual ions in live weight, etc. 

There were fifteen cows, four Ayrshire**, two Guernseys, two Devons, 
throe Jerseys, two American ITolderiiossos, and two [Tolstoi ns, all in 
their first period of lactalion. The food of the- animals consisted ot 
hay, with either corn silage, roots, or green fodder (corn fodder, red 
clover, vetch and oats, oats and peas, alfalfa, and sorghum!, and various 
grain mixtures. The following remarks are bused on summaries of the 
data given: 

A table showing the relative cost of milk and butter production in 
the case of individual cows and of breed average's makes it evident 
that while there arc some exceptional cases within breeds, “as a rule 
the Guernseys and Jerseys art 4 noticeable for their low cost in butter 
production, while the Ilolstein-Fviesians, Ayrshires, and Guernseys 
are characterized by their relatively low cost of milk production. The 
Devons and American Holdernesses stand more nearly midway between 
these other breeds. The dairyman needs, therefore, to select the breed 
best suited to his purpose, and also to thoroughly test the relative 
value of the individuals in his herd, of whatever breed or grade. These 
two points may be regarded as of prime importance.” 

Relation of food const* tueu Is to nriik constituents (pp. 112-120). — Re- 
garding the relation between certain constituents in the food eaten and 
in the milk produced, it is shown from a summary for all the cows, in 
most <a*ses during the entire period of lactation-— 
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That 27.5 pur rout of the nlbuniinoUlH of the fowl w«ns utilized in milk production, 
while in a prc \ ioiik experiment with five rows it whs found that the casein of the 
milk produced hv them was equal to 2U.5 per cent of the albuminoids present in the 
food consumed by them. 

The excess nl albuminoids consumed over and above the casein found in the milk 
was almost exactly double (198 pm cent) the amount of fat produced in the milk; 
also the crude fat (ether extract) picseut in the food was 17 per cent greater than 
the tat present in the milk. 

It is oh\ iou.sly of very grout piaetical impoitawco to determine if possible the 
source of the fat present m I he milk, and the data aheady presented are valuable as 
throwing some light upon this as >et unsettled problem 

l)r. Foster, the eminent physiologist of (*nmbii«lgc, Knghnnl, in the latest edition 
ot his Physiology. sa\s, on page 785, that “tin quantity of fat present in milk is 
largely and dire< tly int reused b\ piofcid, but not increased — on the contrary dimin- 
ished — by fatty food;” and he quotes appiovingly that ‘‘Liebig showed that the 
butter (fat f ) present m the milk of a tow was muehgreatci than could he accounted 
for by the scants tat present in the grass or other fodder she consumed.” 

Now we Iuiao shown that the aveiiige of thirteen cows gave a consumption of 92.3 
pounds of albuminoids and ot 20.1 pounds of crude fat, with a production In the 
milk of UM> pounds of tat, during the month of August; while m September they 
consumed upon an aveiuge 78.9 pounds of albuminoids and 22. .‘1 pounds of nude fat, 
with a piodm turn of but 17.9 pounds of nulk int ; ora decrease of 15.5 per cent in 
I ho fats consumed jesulted m a decreased production of milk fat amounting to 11.7 
per cent— results diametrically opposed at every point to the statement of Dr. Foster 
above quoted. And again, in Juh, the albuminoids fed weio somew hat less Ilian in 
Juno (H.8 per cent), w hilo t he amount of lal m the loud was ii.9 pei eent less in 
July than in June; but the decrease of albuminoids did not decrease the production 
of fat in the milk, nor did tlm dei lease of tat in the food increase the fat m the milk, 
since in duly it was within 0.5 per cent of what it was in June. 

All interesting observation was made on the effect of food on the yield 
and composition of milk in the ease of cows well advanced in milk. By 
November, 1890, all but seven of the rows had gone dry or were so 
nearly dry that they were withdrawn. The remaining seven were con- 
tinued during November and December, all being in the last stages of 
the milking period. In the month of December the amount of silage 
fed was increased 50 per cent, the hay diminished a third, and cotton- 
seed meal substituted for corn meal, thereby increasing the albuminoids 
in the food 7.0 per cent and the crude fat 8.4 per cent over the amounts 
fed in November. The nutritive ratio for the month of November was 
1 :5.8 and for December 1 The results follow: 

Summary for Xoirmbir and Jbcemher . 



Months ot 
pei ioil'it 

Albuminoids 1 
in food | 

I'at in food. 

Milk yield. 

Percentage of 
fat in milk. 

Amount of 
fat in milk. 


lactation. 

Nov 

Dec. | 

Nov 

Dec. 

Nov, 

Doc. 

Nov. 

Dec. 

Nov. 

Doc. 



U>s, 

, 

Mur 1 

JU 

Lhte 

TAm 

hbs. 

Pert*. 

Per ct. 

Lb«. 

u$. 

Holstein „ . . 

17th and lath 

85 :i 

92.9 , 

27 1 

20.8 

563 8 

5*0.3 

3 13 

2.80 

37.5 

36.1 

Ayrshire., j 

Kith and lltli.i 

62. fi 

61 * j 

19 3 

20 C 

410 l 

434.9 

2. 91 

2.93 

31.9 

12. t 

Jersey ....j 

J5th and loth 

52 9 

58 6 1 

17. 1 

19. 0 

155,9 

364.3 

5. 87 

6. 45 

9.2 

30.6 

Jersey 1 

nth and 1«th 1 

66. ;i 

71 9 

21 2 

23.1 

310 7 

361.9 

6.16 

6.27 

23.9 

22,7 

Guernsey . 

lath mu’ Ulh . 

69 1 

75 1 

22.1 

24.1 

495. 5 , 

538.4 

5.24 | 

5.21 

26,0 

26.1 

Devon ... . 

9th and JOth . 

62 3 

65. 3 I 

20.1 

21 1 

311.9 

328.8 

5.31 

4.66 

36.6 

35.9 

Devon ; 

1 

7th and 8th . 

46.6 

49. 0 ! 

15 -'i 

30.1 

243. 2 j 

293.7 

6.31 j 

6.53 

15,4 

: 

1<U 
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It will l>e seen that the change of food in December kept up the yield 
of milk at a time when it might be expected to be falling off, and at the 
same time increased the percentage of fat in the majority of cases, so 
that in every instance except two there was an absolute increase in the 
amount of fat secreted while on the richer ration. 

Regularity of milk secretion (pp. 121 -J 25). 

During four da>s two llolsteins, throe Jersey r, two A.ushircs, one (lueniRoy, and 
on© American Hohleruess wore milked regularly at intervals of twelve hours each, 
or as near that as was practicable, the exact time in each ease being recorded. There 
were slight difference# in the yield per hour, but not unilonn for either animal, and 
the average results from these nine eows of li\ e different breeds showed that the 
amount by weight of milk secreted from bp. m. to 5 a m. was the same as that 
secreted from 5 a. m. to 5 p. in. during these four days of tual. 

The average amount of milk secreted per hour was 0.000 pound dur- 
ing night and 0.7 pound during the day. The average, composition of 
the morning's and night’s milk found in four hundred and sixty -five 
analyses of each was as follows: 


Permit taji composition of moruntfs inn! crntimj'tt milk. 


Witter 

Total Nolulrt 

Jhit 

Snlhls-not fat 

Canein 

Milkhugar 

Ash. 

Nitrogen . . 


"Morin ng’tt 

f Evening’s 

| im Ik : 

i milk. 

i 

; SC 25 

8G 39 

13 75 

13. 61 

4 20 

4.22 

9.49 

9.33 

3. 01 

3. 55 

r> i4 

5 11 

0. 737 

0 719 

0. 37 

0 501 


Source of fat in milk (pp. 121-1211). — Dealing upon this question, the 
amounts of crude fat in the food eaten and of butter fat in the milk 
produced have been compiled for each of the fifteen eows on trial and 
for each mouth of lactation. 

The aggregate number of pounds of crude fat consumed b\ these animals was 
4,587.0, and the aggregate nmouut of milk fat produced by them was 3,7118.4 pounds, 
or as 121 to 100. If we allow upon an average 17.4 pel cent of the crude fat as 
impurity, it would still leave fat enough in the food to account tor all recovered in 
the milk. * H * During the earlier iuuii tlis the production of fat in milk is con- 
siderably in excess of even tlie crude fat of the food, but very soon the amount of 
crude fat eaten and the amount produced become equal, and by a. rather steady 
increase relatively the amount of crude fat consumed becomes at later months of 
lactation largely in excess of the fat produced in the milk. 

It would appear, therefore, that whether or not the fat of the milk is wholly or in 
part obtained from the fat in the food, there is little if any room for doubt that 
oidiuarily the food contains enough fat to equal that produced in the milk. 

Fractional milking (pp. 129-139). — To observe the percentage of fat 
and the relative number and size of fat globules in milk from the first 
and last portions of milkiug, the first and last pints milked from an 
American Uolderness cow at three different dates and the first and last 
7587 3 
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halves of the milkings from a Guernsey, two Ayrshire**, and another cow 
at a single milking were taken for examination, together with the mixed 
milk from tlie whole, milking in each case. The results of these obser- 
vations are tabulated . The first pint milked contained only one third of 
a per cent of fat, while the last pint contained (>.85, and the mixed milk 
from the whole milking averaged 2.55 per cent. The same was true in 
case of the first half of 1 he milking of ti ve cows. u In every instance the 
first half contained only one third to one hall* the fat present in the last 
half. The average for the live cows was 4.21 per cent of fat in the 
normal milk, 2.52 per cent in the first, half, and 5.80 per cent in tlie last 
half.” Corresponding with the higher percentage of fat, both the total 
number of globules and the number of large globules were greater in 
the last half. 

In another trial the milk of five cows was milked in successive pints, 
each pint being drawn from the four teats in approximately equal 
quantities. 

By tlm aid of an asHihtunt tlie operation of milking watt not prolonged over two or 
three minutes and was without any apparent' annoyance to i he cow. 

The successive pints wore analyzed, and after the samples were taken for analysis 
the remainders were, mixed thoroughly, after which a. sample was also taken for 
analysis. 

The most, striking points brought out in these experiments are as follows. 

(1) The steady increase in the number of fat globules in a definite volume of milk 
(0.0001 e. rum.), also in the average and relative size of these globules. 

(2) The increase in the number of tlie larger globules in the later pints of milk 
drawn, and as a result 

The steady increase in the peiccntagc off.it in the sureessive portions of milk. 

* * * The secretion o( milk, as we have already shown, is a legulai and contin- 

uous process, the amount of milk capable of being drawn from the udder being 
exactly proportional to the length of time allowed for its secretion. It would appear 
that the phenomena which are shown by the examination of these fractional milk- 
ings were due merely to what by comparison we may term “warm setting” within 
the udder and otliei milk vessels of the animal. 

The inference from a single lest was that “tlie differences in tlie suc- 
cessive portions of milk drawn were almost wholly in the relative, amount 
of fat they contained.” 

Activity of the yhyxiological proctsses (p, 155). — “We have seen that 
several cows under experiment secreted night and day an average of 
0.7 of a pound of milk each hour, or nearly 10.6 cubic inches of milk. 
As an average of over one hundred and fifty determinations with the 
milk of the fifteen animals of the six breeds, we learn that there were 
in TciooTt of a millimeter of milk an average of one hundred and fifty-two 
fat globules, and a little calculation will show that by each of these ani- 
mals there were secreted each second an average of nearly l.‘M>,000,000 
globules of fat.” Further studies on the character of the milk itself 
are given on j». 268. 



FOODS — ANIMAL PRODUCTION. 259 

Feeding for milk and butter, E. It. Lloyd (Mississippi iUa. Bui. 
No. 2.1, June, 1892, j op. 20-21). 

Synopsis. — A comparison on six lots of live cows each of timothy hay with Bermuda 
Iniy, an<l of cotton-seeil meal with raw ami steamed cotton seed. At the prices 
current and with the cows used Bermuda hay and steamed cotton seed were the 
cheapest food for milk and butter production. 

An experiment is reported with thirty rows, in continuation of pre- 
vious trials nt this station with different feeding Auffs reported in 
Bulletins Nos. 13 and 15 of the station (E. S. 1L, vol. it, p. 302, and 
lit, p. 10(1). The cows were divided into six lots of five each, one cow 
in each lot being a grade Holstein and the remainder grade Jerseys. 
As nearly as possible, the cows in each lot averaged the same time 
from calving. These lots were fed during five weeks on rations con- 
sisting of silage, Bermuda or iimoiliy hay, and cotton seed meal or raw 
or steamed col ton seed, the rations for each lot remaining unchanged 
throughout the trial. The milk from each milking was weighed and 
tested for butter fat . From these results the amount of butter w as cal- 
culated by a tonnula not given. The yields of milk, the calculated 
yields of butter, and the cost of food are summarized for each lot. The 
milk yield of the several lots previous to the experiment are not given, 
so that it. becomes impossible to determine whether the differences in 
yield were due entirely to the differences in the food or to natural differ- 
ence in the milking capacity of the cows in the different lots. The 
author assumes the former to be true, and concludes that the best re- 
sults were obtained from lot 3, receiving Bermuda hay, silage, and 
steamed cotton seed. This lot gave t he largest yield of milk and butter, 
producing milk at a cost of 4.0 cents per gallon and butter at 10 cents 
X>er pound. u Ton for ton, the two hays have practically the same milk 
and butter-producing values.” 1 Ie remarks further that the. butter from 
cow s led on steamed cotton seed was “much superior to that of either of 
the other lots. 71 

From the work accomplished during the pant, three yearn it appears Umt — 

(1) KquaJ weights of Berm mla and ot timothy hay have praet ieu)>\ the same val- 
ues for the pi o<1 notion of milk or hotter. 

(2) At the prices at. which they can be purchased iu Mississippi. Bermuda hay will 
produce milk or hotter at a much less eost than will timothy hay. 

(2) The milk ami butter from rows fed on steamed eotton seed eost less than that 
from cows fed on raw cotton seed, and hut little more than one half as much as that 
from cows fed on cotton-seed meal. 

(4) The butter from steamed seed is superior in quality to that from eilhorraw 
seed or from cotton-seed meal. 

Influence of food upon the fat in milk, Waltkii J. Quiuk (Colo- 
rado 8ta. BuL No. 20, August, JS92, pp. JJ-20). 

Synopsis. — Tho result of two experiments are tabulated, which were made to com- 
pare ground oats with wheat bran, and to compare linseed meal, corn meal, 
and wheat bran. 

Ground oats m. wheat bran (pp. 12-10). — Four cows, two Shorthorns 
and two Jerseys, were fed for a period of ten days ou a ration of 6 pounds 
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per day of ground oats and alfalfa hay ad libitum] at the end of that 
time wheat bran was substituted for oafs, and the feeding continued 
ten days longer. The cattle were weighed daily and samples of milk 
were taken from each milking for testing by the Babcock method. 
The average percentage of fat. in each period and the gain or loss in live 
weight are tabulated for each animal. The yield of milk is not given. 
Owing to the peculiar method of sampling there were wide discrepan- 
cies between the results of the Babcock test and the gravimetric anal- 
yses. The average composition of the milk, as shown by the Babcock 
test, was slightly higher in the second period when bran was fed. Three 
of the cows fell off in milk yield in the second period. 

Comparison of linseed meal , atm meal, and wheat bran (pp. 10-20). — 
In eight periods of ten days each those feeding stuffs were compared 
on six: cows, feeding them in various combinations with each other and 
with alfalfa hay and oat straw. I)ail,\ tests were made of the milk, 
and the results of these, together with the yield of milk and the fluctu- 
ations in live weight, are tabulated for each eow without comment. 

Feeding grain to lambs, J. A. Okaig ( Wisconsin Sta. Bui. Ko. 

July , pp. d-8 and Jl-W, plate 1). 

Sipio/mis . — A comparison of feeding grain in unwearied lamlis, io owt"», and to both 
iambs and ewes, and of feeding no grain. Tlu> (rial was with four lots of leu 
owes and fourteen lambs eaeli, and lasted for ton weeks. Tho best result, as 
shown by the gain in weight of the lambs, was from feeding the grain to tho 
lambs, and in no instance was there an\ apparent benefit to the lambs from 
feeding grain to their dams. The luiubs fed grain wero valued at of a cent per 
pound higher than those receiving no giain. 

The object of tins trial wan to compare tlio results on the nmveatied 
Jambs of feeding grain to the lambs, to tlie ewes, mid to both ewes and 
lambs, and of feeding no grain. Four lots of ten ewes and fourteen 
lambs each, as nearly equal its possible in every respect, were fed for 
ton weeks as follows : Lot 1, grain mixture to both lambs and ewes; 
lot 2 , grain mixture to lambs alone; lot .1, grain mixture to ewes 
alone; lot 4, no grain. 

The grain mixture was the same for all the lots and for both ewes 
and lambs. During the first three weeks it consisted of one part of oil 
meal and three parts of bran, and later of one part of crushed corn, ouo 
part of oil meal, and two parts of bran. The lambs receiving graiu 
were given all they would eat. All of the ewes received hay of a poor 
quality at first and later good pasturage. The ewes fed grain received 
1 pound per day while on hay and one half pound while on pasturage. 
The gain in weight of the lambs and the cost, of the food consumed by 
each lot, exclusive of pasturage (the same for all), was as follows: 
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Gain of lambs and cost of feed. 



Grain fed. 

Gain of 
lambs. 

Cost, of 
feed.* 

IM 1 ■ - — 

Grain to both lambs aud owes - 

Pounds. 

432 

45f% 

:w5* 

:«*i 

$8. 59 
5 15 
0 05 
2 10 

hot 2 

1 ,ftt Jt ! 

Grain to lambs alone 

t ;rnin ew*'* 1 alone - . _ 

hot* | 

No grain 


* Ji\Uuaiv« of pasturage. 


Regarding the effects of feeding grain to the lambs, it will be seen 
by comparison of lots 2 and 4 that tin* lambs in lot 2, receiving grain, 
gained 54f pounds more than those in lot 4, without grain, the differ- 
ence in cost of feed of the two lots being $3.05; u that is, the lambs 
that were led all the grain they would eat made, a pound of gain at 
a comparative cost of 5£ cents per pound, or at the rate of $5.50 per 100 
pounds gain. This is well within the market value of lamb at this time, 
for lambs were quoted from $0 to $7 per 100 pounds in Chicago market, 
and these grain fed lambs were of the best quality.” In the opinion of 
a local buyer the lambs fed grain were worth three fourths of a cent 
per pound more than those of lot 4, receiving no grain. This gives a dif- 
ference in value of $0.05 in favor of lot 2 at an increased cost of $3.05 
as compared with lot 1. 

u It is self-evident that it paid to feed the lambs all the grain they 
would cat. The lambs that have previously received grain will not 
lose in weight because of the weaning. As a result of the grain feeding 
they have gradually become able to feed themselves, and when the 
weaning period arrives they do not tret or require the assistance of 
their dams to keep gaining in weight.” 

In no instance was there any apparent benefit to the lambs from feed- 
ing grain to their dams. The lambs in lot 4, without grain, gained 10 
X>ound8 more than those in lot 3, where grain was fed to the ewes. The 
lambs in the lot in which the ewes were fed grain did not gain as much 
as the lambs in the lot in which the ewes did not receive grain, although 
the ewes receiving grain did not lose as much flesh as those without 
grain. This difference, however, is believed to be of little practical 
value. The author’s conclusions are as follows: 

(1) It pays to feed the lambs before they are vveanml all the grain they will eat 
when on good blue grass or clover pasture with their darns. This conclusion is en- 
dorsed by a previous trial. 

(2) When the owes have boon properly fed during the winter, so as to be in good 
condition at lambing time, it does not pay to feed Ihern grain when on good pasture 
with the object of securing more rapid and profitable gains in the lambs. 

An illustrated description is given of a lamb creep. 

Cotton-seed meal compared with oil meal for feeding lambs, 

J. A. Craig ( Wisconsin Sta. liul. No. 32, July, 1892, pp.!>, 10, and 13). 
SynopniR , — A comparison of linseed meal and cotton-seed meal for lambs about tkreo 
months old. Two lots of five lambs each were led cotton-seed meal and linseed 
meal, respectively, in addition to corn meal and pasturage for ten weeks. The 
lot fed linseed moal made the larger gain, and at the prices quoted the cheaper 
gain. 



202 EXPERIMENT STATION RECORD, 

To compare the effect of feeding linseed meal and cotton -seed meal 
to young lambs, two lots of live lambs each, Shropshire grades of good 
quality and about three months old, were used. Both lots were pas- 
tured in the same pasture, and from July 10 to Sept ember 24, ten weeks, 
received all they would eat of the following grain mixtures: Lot 1, one 
part by weight of linseed meal and two parts of corn meal, and lot 2, 
one part of cotton seed meal and two parts of corn meal. During the 
experiment one of the lambs in lot 2 died. The average weekly gain per 
land) w as 2.3 pounds for the lot receiving linseed meal, and 2.93 pounds 
for the lot receiving cotton-seed meal. Valuing corn meal at $14, lin- 
seed meal at $20, and cot ton-seed meal at $23 per ton, the cost of feed 
per pound of gain in live weight was 2 cents for the linseed-meal lot 
and 3^ cents for (lie cotton seed meal lot. 

The results of this trial show: 

(1) For foiling lambs, a gram mixture oi oil meal and corn meal gave better 
results than a gram mixture of cot ton-seed meal and corn meal. 

(2) The lambs fed the oil meal made a greater gain than those receiving tin* 
cotton-seed mixture. During the ten weeks' Dial the lambs fed the oil meal ration 
each made a weekly gain of 3.3 pounds, while those getting tin; cotton-seed latioii 
each made a weekly gam of 2.93 pounds 

(3) The oil-meal ration was in addition cheaper; for the lambs noted made 100 
pounds gain at a. cost of $2, or 2 cents per pound, while those getting the cotton- 
seed ration made, 1(X) pounds gain at a cost of $3.30, or 3£ cents per pound. 

Swine-feeding, W. P. Wheeler (New York State Sta. Report for 
1891, pp. 202-207). — The experiments reported are in continuation of 
those in feeding prickly cwnfrey, clover, sorghum, mangel wurzels, 
etc., to pigs, described in Bulletin 28 of the station (E. 8. K., vol. II, p. 
735). The data are tabulated, with few r details. 

While the results liayc generally favored the addition of salt to the ration when 
only a small proportion of the coarser foods was used, they have not tended always 
in the same direction when a large proportion was fed. While feeding clover, corn 
silage, sorghum, etc., better results have generally atte nded the ration to which salt 
has been added, but whenover mangel- wurzels have boon fed the pigs having salt 
have generally made much poorer gains This ma,\ perhaps be duo to the fact that 
as a much larger amount of salt exists in mangel-wurzel than in most other foods 
the salt added is enough to make an injurious quantity. 

Poultry experiments, W. P. Wheeler ( New York Stale Sta. Report 
for 189 1, pp. 182-202). — This is a reprint of the articles on oyster shells, 
tallow, and salt for liens, and skim milk for growing chickens, pub- 
lished in bulletins Nos. 38 and 39 of the station (E. 8. 11., vol. iti, pp, 
705, 709). 

Poultry division of Rhode Island Station, S. Cushman ( Rhode 
Island' Sta, Report for 1891, pp. 89-93, plate 1).— This article contains a 
description of the buildings and outfit of the poultry division, which 
was established the past year, and on account of visits to poultry-raising 
establishments in New Jersey, Long Island, and New England. 

Much of this season’s work has been to prepare for our principal experiment of 
next season, which will be to make a variety of first crosses for the production of 
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the best market roasters and capons, their value as broilers and for eg# production 
being a secondary consideration. We have procured for this purpose 12 varieties of 
pure- bred fowls ami have mated them with this end in view. Besides these birds 
we have one pair and one trio of imported Embden geosc, nine fine Pekin ducks, two 
Pekin drakes, and one pen of pure Light Brahma fowls. A few turkeys are soon to 
he added to the. stock. 

Visitors having a special interest in this line of work have been quite numerous 
and there evidently is a wide Bold of usefulness for such a division. 


VETERINARY SCIENCE AND PRACTICE. 

Veterinary division of Rhode Island Station, F. E. RroE (Rhode 
Island Sta. Report for 1W 1, pp. — Uriel* mention is made of a dis- 

ease known as “the gam its,” affecting bovine animals, a disease among 
turkeys, and of experiments to be made on tuberculosis. 


DAIRYING. 

E. \V. Ai uon, Editor. 

Studies of the milk of different breeds of cows, T\ Colli E tt 
(AY tr York Stale Sta. Report for JSf)] n pp . fuj. I). 

Synopsis . — These studies weie made in connection with the investigation of Ayrshire, 
Jersey, Amciican llohlerncss, Guernsey, Devon, and Holstein breeds ot dairy 
cows reported abo\ e (p 255 ) . Tliei e were fifteen cows in all and the observations 
extended over one (the first) period of lactation in each ease. The subjects receiv- 
ing especial attention were, composition of the milk and microscopic examina- 
tions of milk, effect of size of globules upon creaming, and changes in milk 
globules during lactation. 

Composition of milk (pp. 139-1*12). — Tlie average daily yield of milk 
and the composition of the milk arc given for each of the breeds under 
investigation as follows, the table representing an aggregate of nine 
hundred and thirty analyses: 


Average composition of mill of different breeds . 


Breed. 

Num- 
ber of 
amily- 

6014. 

Water 

Total 

solids. 

Solids 

not-Jut. 

Fat 

Ca- 

sern. 

Milk 

sugar. 

Ash. 

Nitro- 

gen. 

Daily 

milk 

yield. 

Hols loin -Friesian 


Per ct 

Per ct. 

Pci ct. 

Pa ct. 

PerH. 

Per ct. 

Per ct. 

Per ct. 

Phs. 

132 

87. (52 

12 39 

9 07 

3 4(5 

3. 39 

4.84 

0 735 

0 540 

22. 65 

•Ayrshire 

252 

86. 95 

13 06 

9 35 | 

3.57 

3 43 

5. 33 

0.098 

0. 543 

18. 40 

Jersey ! 

33H 

81 60 

15. 40 

9 80 

! 5.61 

3 91 

1 5. 15 

0. 743 

j 0.618 

14.07 

Avnvricnn Holdmioss . 

124 

87 37 

12 63 

9 08 

3.55 

3. 39 

| 5.01 

0. 698 

0.535 

13. 40 

Guernsey 

112 

85. 39 

H. 60 

9.47 

5. 12 

3. (>1 

5 11 

0. 753 

! 0.570 

16. 00 

Devon 

72 

86. 26 

13.77 

9.60 

4.15 

3 76 

5 07 

0. 760 

0. 595 

12. 65 

A vertigo 


| 86.37 

13.64 

9. 40 

4.24 

3.58 

| 5 09 

| 0.731 

0.534 

1C. 20 


u According to the above table the ash varies least among the above 
constituents of milk, sugar next, then casein, and fat, by far in excess 
of all, varying over four times as much as casein. This fact would 
clearly demonstrate that the per cent of fat present is the most reliable 
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test by which to determine the relative value of normal milk, not only 
for butter production, but also for the manufacture of cheese.” 

Following is the average, percentage composition of the total solids 
in the milk of different breeds as found in the preseut investigation: 


Artrtti/4 cntHponifiori of total *olidn of milk . 


Ur<‘ il. 


j Total 
solids 

Solids- 
not ini. 

Fat. 

Caseiti. 

Sugar. 

Ask. 



1 P> t ernt 

1*er cent 

Per cent. 

Pet cent. 

Per rent 

Per cent. 

rfokt* iii-TTrirwl.ui 


, im> 

7.1 2 

2S 0 

27 4 

00 1 

5. »3 

Awshiro 


100 

71.0 

27 0 

20 S 

40 K 

5.84 

*1 ei Hty 


f 100 

0.1 fi 

:i« t 

l>:>.4 

XI 4 

4.82 

A meriean Iloldet iuns 


loo 

71.0 

28.1 

20. 8 

20. 7 

5. 52 

Ouojuscy 


1 100 

01 0 

or. i 

in 7 

or. o 

5.10 

Devon 


100 

00 7 

00 1 

27 U 

20 . 8 

5 52 

Average 


100 1 

1 1 

oo ? j 

00. 8 

20.2 1 
1 

87. 5 

j 5.38 


As will be Mvii, tin* casein varies from 21.7 to 27.1 or 10.0 per rent, tin* sugar from 
83. 4 to 10.8 or 22.2 per cent, the ash Jrom 1.82 to 8.32 oi 23 per cent, and the fill from 
27.3 to 30.1 or 33.8 per cent, or \er> nppreciabh iuoto than cither of tin* other con- 
stituents of the total solids. 

II is to ho remembered that these results may diflcr as iho animals become more 
mature and ran only ho timed as tmo lor flu* lirst period of lariat ion; hut the 
results thus fai secured eonelusnely establish (In' fart that despite the groat differ- 
oners which wetind in the individuals oven of tin* same breed, there are marked 
ditterencen which characterize Ihe milk from the different breeds. 

Mu-roficopic r.m mi nations of milk (pp. 143-155).- -A large number of 
interesting data are given on this subject. 

U comprises flu* results of an arhril rount and measurement of 4 1,880 globules 
from the milk of lifted) eons of tin* six breeds under investigation. There were in 
all four bundled and fifty four examinations, with an average of ninety-nine globules 
measured and counted at rich examination, and averaging thirty examinations for 
each row. [The data presented confirm the observation that ] as the period of lacta- 
tion advances the relative nnmbei of the smallei globules increases wit b consider- 
able regularity, and especially is this Ihe ease up to the twelfth month of lactation, 
alter whieh the number of animals for comparison dropped off. In contrast to this 
the relative number of the larger globules steadily diminishes as lactation ad- 
vances. * * * 

A remarkable, resemblance f is not ieeable] bet w ecu tli© milk from the Holstein-Fries- 
ians and the Ayrshires upon the one hand, and between the Jerseys and Guernseys 
upon ihe other, while the American II oldern eases and Povons appear to occupy a 
midway position. 

The large number of small globules and relatively small number of the larger 
globules of tli e llolstein-Fiiesiaiis and Ayrshiies, as contrasted with the opposite 
character of the Jersey and Guernsey milks, is veiy remarkable. 

The proportion of tin* fat globules found to be over three divisions 
of the micrometer* in diameter was about 70 per cent in tbe Jersey 
milk, over 55 in the Guernsey milk, about 35 in the Devon and American 
Holderness inilk, 24 in the Ayrshire milk, and only 11.3 in the Holstein 
milk, Tt was further found that the globules over three divisions in 

* One division of micrometer scale jvhx inch. 
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diameter oonfcaiued 62.5 per cent of the total amount of fat in the 
Jersey milk, 55.4 j>er cent in the Guernsey, 34.4 percent in the Devon, 
34.6 per cent in the Amorioau Hold cm ess, 24.1 per cent in the Ayrshire, 
and 11.3 per cent, in the Holstein. The following table shows more 
clearly the percentage, of the total fat present in the different-sized 
globules in the ease of different breeds of cows: 


Per cent of total fat in different -sized globules , 




' I.oss than 

One to 

Two to 

Three to ■ >'our to 

Five to 



, one di 

tuodi- 

three di- 

lour di- 

live di 

six di- 



1 Msioil 

\ isloUK 

A IHlOllH. 

VIHioilH 

visions. 

\ is ions. 

J(Ts(’\v 


J 0. 1 

11 :i 

20. J 

:ui 7 

23. ft 

7 

(tiainseys 


1 0 1 

n 3 

xt. a 

20 7 

25 7 


) tenons ! 


1 0 I 

.510 1 

42 r> 

34.4 



Amniimn Holdernessrs 


(i 3 

24 7 j 

40 1 

I 27 (> 

7.3 


Ay i win res 


. , n 3 

:i4.o 

41 0 

17 K 

0.3 

i 


Holstein Friesians 



:ik :i 1 
I 

50. 1 

"• :i 


A venter; 


II ! 

23.8 i 

:w o 1 

25.;; i 

10 r * ' 

1 : 


u These rliaraeterMic of prime* impi>rtan<*<* inpxpbiin- 

i n <*• tlie deportment of tliusp milks in (lit* operations of butter or eiieose- 
lnuking.*’ 

Effect of size of globules upon errant hip {p p. 155-150). — It is ealrulated 
that in raising cream in submerged eans IS incites deep and skimming 
after twelve hours — 

Upon :m n v e ra !*<* the fat globules in t lie low cr .st ratn nl linlK must rise about 1 J inches 
per hour, hut ow iu^r 1o the minuteness ot these globules their apparently slow prog- 
ress is indeed relatively very rapid, since it requires the smaller globules, represented 
as less in diameter than one di\ ision of the microiueter ncuIo, to move each second over 
n-spaev, two hinidied times greater than the diameter of the globules. 

{should wo suppose a balloon lio feet in diameter to use with equal relative velocity, 
it would rise about 1 mile per second. v * ' 

Now, since the resistance which those globules moot with in rising increases with 
the square of tlioir diameter, while their ascensional force or buoyancy increases 
as their volumes or as the cubes of their diameters, we may readily conclude that 
the larger globules are those first, to reach the surface, and that if any fail to do 
so, it must bo the smaller globules, which the microscope should show in the skim 
milk. * * * 

On December 20, 1891, an American lloldernoss cow, one month m milk, gave milk 
which by the Cooley system of setting and by the. Baby separator yielded skim milk 
of the following composition as determined by microscopic examination and the 
Babcock test of the lat. The composition of the whole inilk is also given for com- 
parison. 

Size and number of fat globules in irhole and slim milk. 



Less j 
than j 
one di- 
vision. 

One 4o 
two di- 
visions. 

Two to 
three 
divi- 
sions. 

Three | 
to four 
divi- 
sions. 

Aver- 

<W> 

! size, J 

\ ver 
age size 

ill 

inches 

IS mn- 
ber in 1 
0.0001 
c. mui. 

Per 
cent of 
fat. 

Sk im milk, Cooley system 

18 

12 

o 


84 


40 ! 

| 0.1 

Separator skim milk, Bftbv separa- 






| l 1 A 

1 

tor. 

28 

1ft 



72 

1 J j 

72 

1 o i 

Whole milk 

28 

52 

11 

6 

110 

! 

1 Jflfllfl 1 

| n\is? 

105 

[ O. I 

| 2. 55 
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Even if some of the globules below one division were recovered in the cream — a 
most unwarrantable supposition- — there were recovered nearly two thirds (114 per 
cent) of those globules between one and two divisions in diameter, and practically 
all of those larger. 

It will also be observed that while there was upon an average half as many lat 
globules in the skim milk as in an equal volume of normal milk, the skim milk con- 
tained only 4 per cent as much total fat as was present in the full milk. 

These results are entirely in accord with tho facts set forth in the table giving the 
“per cent of total fats in the ditlerent-sizod globules . '* 

Illustrative of the difference which the milk of different breeds may 
exhibit in rapidity of creaming, a. trial is reported in which a single- 
sample each of Jersey and Ayrshire milk was set 11 inches deep in 500 
c. e. cylinders at 0:45 a. m., and small portions taken for analysis from 
the bottom of the cylinder af frequent intervals without disturbing* the 
milk. The result s follow* : 


Fat content of Jersey and Ayrshire mill;. 




! ' 

*) «>raoy. 


1 Ayrshire. 


Sou Kv ol siimph 

I r iiim*oi ! 

! — 



; - 

. — 


j .sampling. | 

! Amount 
joi sample. 

Fa 

! 

t. 

! Amount 
of sample.; 

Fat. 




i v <* 

/Vi < 

i 

. , i 

Prevent, 

Bottom . . 


.... s do ,i m . 

JK 


2 <> 

18 ! 

2. 0 

Hot tom. . 


11 on .i m. . 

i 28 


l.o 

28 1 

2 2 

.Bottom. - 


11 ::o.» m .. 

1 20 


1 1 

28 

2. 2 

Bottom. . 


10 00 p ni 

1 28 


1 O j 

2o 

I 7 

Middlo . 


1 1 00 p in . 

1 2I> 

1 


(i 4 

27 

A 5 


The contrast is quite marked, and it. will be seen that tho Ayrshire milk, although 
[originally | containing far less ial, was, affei si\ and a quart ei hours setting, much 
richer in fat in its lower poll urn than was Mm .lerscy milk, it will bo scon also that 
after a fifth ol’ tho milk had been wiMjdiawn the portion taken fiom the middle of 
the remaining 400 o. c. was richer in fat than the original milk, in both oases. 

Changes in milk globules during Uivtalhm (pp. 100-102). — As is well 
known, with the advance of the milking* period the yield of milk dimin- 
ishes in quantity, the hit globules diminish in size, and the number of 
globules in a given quantity of milk increases. Now, to ascertain whether 
the actual number of fat globules secreted in the milk decreases or in- 
creases as lactation advances, calculations are made on the basis of the 
extensi ve microscopic studies mentioned above. Dividing the period 
of lactation of each cow into four parts, it is shown that on an average 
for the whole herd the relative number of globules secreted was 100 in 
the first quarter, 137 in the second quart er, 140 in the third quarter, and 
389 in the fourth quarter; that is, the whole amount of milk given in 
the last quarter contained 89 per cent more fat globules than that given 
in the first quarter. 

The changes in diameter and volume of fat globules during the first 
twelve months of lactation are shown in a table aiul a diagram. This 
makes it evident that in the first month nearly 01 per cent of the total 
fat was in the form of globules more than three divisions of the scale 
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in diameter; while in the twelfth mouth only 41 per cent was present 
in globules of this size, ffi) per cent being in smaller globules. Again, 
in the first month only about 10 per cent of the fat was in globules less 
than two divisions in diameter, while in the twelfth month over 20 per 
cent was in globules under this size. Of the total number of globules 
in the first month, less than SO per cent wore under three divisions in 
diameter, and in the twelfth month fully 00 per cent. “ It will be seen 
how very small a percentage of the fat is present in the globules less 
than one division in diameter, although the number of globules is pretty 
large." 

A new method for determining the amount of butter fat in milk, 

L, (3. PATTERSON (Mississippi Mu. BuL No. 21, June, 1892, pp. 17-19 ). — 
The method described is essentially the Beimling method, with slight 
modifications. The Beimling centrifuge and test bottles are used, and 
the same amount of milk (15 v. c.) is taken, but 1A c. e. of amyl alcohol 
is added instead of 3 e. e. of a mixture of amyl alcohol ami hydrochloric 
acid, as used in tho Beimling method. After whirling the bottles for 
one minute they are filled nearly to the top of the neck with hot w r ater 
and again whirled for one half minute, after which the column of fat is 
read off. Other than slight changes in manipulat ion, the chief differ* 
cnees between this method and the Beimling are. that the hydrochloric 
acid is omitted and that the bottles are whirled twice, adding hot 
water before, the second whirling. The author gives the results of forty- 
eight comparisons of the “new method” with the Beimling method. 
The results by the new method an* in some cases higher and in some 
cases lower than those by the Beimling method, the difference ranging 
from 0 to (US per cent of fat and averaging 0.03 per cent. The princi- 
pal advantages which the author claims for the new method over others 
are — 

(1) A dear and sharply defined fat column, Which is easily read hy either day or 
lamplight. 

(2) The accuracy of the results are not vitiated hy the charring of the fat column. 

(3) The contents of the bottles never foam ovei. 

(4) It> is the most rapid method wo have found, six tests being made in duplicate 
in twenty-two minutes and one test, in duplicate in four imnutes. 

(5) Cheapness, each test costing only about one fifth of a cent. 

The best milk tester for the practical use of the farmer and 
dairyman, Walter J. Quick (Colorado Sta. Bui . No. 20, August, 1892, 
pp. 3-10, figs. 3). — Tho Babcock, Short, and Cochran methods are illus- 
trated and described, and the results are tabulated of eight compari- 
sons of the Babcock wtth the gravimetric met hod, and of fourteen com- 
parisons of the Babcock, Short, ami Cochran methods. As a result of 
the trial, the author believes the Babcock method to be “ the best milk 
tester on the market for practical use.” The De Laval Baby separator 
is highly spoken of. 
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Comparison of dairy breeds of cattle with reference to produc- 
tion of batter, L. L. Van Sly ke ( New York Mate Sta, Report for 18 !) 1, 
pp. i)!)!)-3(i!)). 

Synopsis . — A study on tlio milk of Je rsey, Guernsey, Holstein, Ayrshire, Devon, and 
American Holdemoss breeds during one period of lactation (ton months). The 
fat was recovered most completely in but tor-making from the Guernsey milk, 
the Jersey closely following. The Jerseys gave the largest amount of butter 
per 100 pounds of milk. The llolsteins a\oraged the largest amount of milk 
per day, but the Guernseys, closely followed by the Jerseys, gave the largest 
daily yield of butter. The Guernsey cream churned quickest and the Holstein 
cream required the longest churning. The uvoiago cost of food per pound of 
butter ranged from 11.07 to 10.07 cents w itli tin* Guernseys and Jerseys and from 
22. W to 23. 03 cents with tin* other breeds. The prolits per cow during ton 
months were largest from the Guernsey s and Jerseys and smallest from the Ayr- 
shiras and Drums. The Holstein and Holderness breeds were but slightly bet- 
ter than the two lattoi m this respect. 

The data here given were obtained In eonnection with the test of dif- 
ferent breeds of dairy eows mentioned above. It shows the reeord of 
one or more individuals of eaeh of six breeds for the first ten months 
of the first period of laetat ion. This reeord shows the cost of food eon- 
sumed and of butter produced; the fat lost and recovered in butter- 
making; relations of milk, cream, and butter; daily ami monthly yields 
of milk and butter; temperature and time of churning; and the rela- 
tive number aiul size of fat globules in the milk. 

Cost of food consumed and of butler produced (pp. 302 - 305 ). — The cost 
of food is bused on the following prices per ton: 


Clover li.'o $12.00 

Mixed hay 10.00 

Silage 3. 00 

Green fodder 2.00 

Mangel -v ur/els 3. ()() 

Corn meal 20. 00 

Wheat hrun 20. 00 

Ground on is 25.00 

Linseed meal (old pioeesM 20.50 

Linseed meal (new ptoecss) 20.00 

Gluten meal 27. (K) 

Wheat middlings 20.00 

Cotton-seed meal 20.00 


“In calculating the- cost of butter production the food alone is con- 
sidered. The skim milk mid buttermilk arc worth something, but. there 
is 110 recognized, market, value for these by products, and it is consid- 
ered best to leave t hem out of consideration and to calculate the cost 
of the batter without reference to them.” 
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The average eost of food, per pound of hatter produced is giveu for 
each breed and each month of lactation, as follows: 


Cost of food consumed for each pound of butter made . 



■Mouth of Ijh tatinn. 

A > r- 
Hhm*», 

Dcvona. 

(liimi- 

Holder* 

IlftSHCS. 

Hal 

htciIlK. 

Jerseys. 




Cents. 

Cents. 

Cents. 

Cents 

Cents 

Cents. 

1 ... 



14.21 

15. 00 

1>. 57 

8 64 


» 90 

2... 



M». 14 

17 09 

11 79 

20 00 

21.65 

14 73 

2... 




22 18 

20 42 

15 12 

25 6!) 

19.55 

19 90 

4... 



23 '18 

20 00 

16 59 

24 81 

26.74 

17.61 

5 — 



, 20 77 1 

1 24 61 

15.45 

24 56 ; 

24 87 1 

16 61 

6 ... 



! 24,41 ! 

1 20 III 

16 94 

24 65 

21.05 

18.74 

7 — 



! 20 84 I 

! 29. 82 

16 41 

24 95 ! 

21.22 

18 18 

8 — 


i 

! 28 ;.u 

24 20 

15.26 

26.00 ] 

21.60 

18. 30 

0 



27 (»0 j 

‘21 08 

i:i 60 

25 40 

20. 46 

17 85 

10 ... 




27 42 1 

25 17 

17.21 

19.84 

35, 00 

17. 75 


Allowing 'S> cents per pound lor butter and making no allowance for 
the nuimirial value oi the food or the value of the skim milk and butter- 
milk, the profits for each breed during the ten months arc given as fol- 
lows, the calculation being made to one cow in each case: 

Guernseys 8-7.dO, Jerseys Holsteins AS. 73, lloldernesses 

$4.<jr>, Devons A4.30, Ayrshires sftlJO. 

Fat lost and nrorcml in huUer-nml'imj (pp. ;>05-310). — The loss of fat 
in butter-making is stated both in total amount per 100 pounds of milk 
and m per cent. The creaming appears to have been by some gravity 
process. Nothing is said as to the manner of churning, which was 
presumably the same for each breed. The absolute amounts of butter 
fat lost and recovered from 100 pounds of milk are calculated as follows: 


Fat lost and ncorend J) out 100 pound* of milk . 




Jlreod 



1 Kal in 

> liesh 
{ im Ik 

i 

Fat rr 
envoi od 
in buttei 

I Fat lost in — 

! Slum j lint tor* 
milk. milk. 

JlTHOV 

Guernsey . . . 
Devon ... — 

Holstein 

ilolilonieas . . . 
Ayrshire 







Pounds. 

5 08 

5 02 

4 46 

3 74 

. . 3 60 

3.50 

Pounds 
r> oo 

4 57 

3 67 

2 79 
oi 

2. 77 

! 

Pounds. 
0. 37 

0 32 
0. 57 
0.68 
. 0 44 

0.55 

Pounds. 
0,06 
0, 03 
0. 03 
0.12 
0.65 
0,09 
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The difference between tlie amount of fat originally in the milk and 
that contained in the butter, skim milk, and buttermilk is probably 
due to mechanical loss in handling. The relative butter-making effi- 
ciency of the fat in milk of different breeds, as shown by the amount of 
butter made from 1 pound offal in the milk, was: 

Pounds. 


Guernseys 3-07 

Jerseys 1. 04 

nolderncssos 0. 08 

I)oa oils 0.97 

Ayi shires 0.03 

Jlolsteins 0.88 


Tin* mill* fat of the Guernseys was recouped most, completely in the butter. Since 
tho greatest loss of milk fat m bin teivniaking is in cream inf*, whom gravity processes 
of claiming arc employed, the piopmtion of milk fill recovered in Hie butter follows 
more or less closely the propoition of milk fat recovered in the cream. For e\ery 100 
pounds of milk fat lecovemd in the bulter in the case of the Guernseys the other 
breeds roeo\ cr the following amounts: 

Pounds. 


Guernseys 100.0 

Jerseys 98. 0 

lioldernev>es 01.9 

Devons 90. i 

Ayrshires 80.9 

Holfeteius 82. 0 


Although the (rueniscy milk creamed slightly more thoroughly than 
the Jersey milk, the latter contained more fat per 100 pounds of milk 
and stood first in the actual amount of butter made from 100 pounds of 
milk. 

lielatioHH of mill', arum, <uul huiicr (pp, 310-312). 

It required less milk to make 1 pound of hul lei in the case of the Jerseys than in 
the case of any oilier bleed. k * * If 100 pounds ol Jersey milk makes a ceituin 

amount of hatter, the arrangement below indie. lies how much milk of each breed 
will be requirod to make the same amount ol butter: 

Pounds. 


(1) Jerseys 100. 0 

(2) Guernseys 111.3 

(3) Devons 140.0 

(4) Iloldernesses 170.8 

(5) Ayrshires 383.3 

(6) Holsteius 183.9 


The cream made from the milk of the Jerseys contained most fat. In the ease of 
the other breeds, the amount of fat in the milk seemed to have no definite relation to 
the amount of fat in the cream. This is a somewhat uncommon expeiieuce, it being 
generally held that by the same method of creaming the richness of the cream in fat 
will vary w itli the richness of the milk in fat. The Guernsey h stand second in respect 
to amount of fat in milk, hut their cream is least rich in fat. * * * The Holstein 

milk stands fourth in respect to the amount of its milk fat, while the cream stands 
second in richness ol fat. 
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Daily and monthly yields of milk and dairy products (pp. 312-310). — 
The average daily yield of milk and butter during the ten mouths is 
stated as follows : 


Average daily yield of milk and baiter . 


Jersey 

Guernsey — 

Pevon 

Holstein 

Holdomesn 

Ayrshire 


Milk. 

| It u It or. 

Pounds. 

Pound. 

11.9 

0.89 

]fi 6 

0. 90 

12. 1) 

0. 51 

24 3 

0. 70 

11. tt 

0. 58 

38.fi 

0 01 


Tlie HoHcins ga»c the hugest :i v crage amount ol* milk daily, while the Guernseys, 
closely follow ed hy t he Jerseys, fjuve the hi rarest a\ eingc daily yield ol* hiitter. * 
* ’ II 1 lie milk oi the Hoist, eiii.s did not lose so tnueli fat in creaming, the Holsteins 

"would easily make the largest, amount ol hotter. The <(iicsiiou arises as to the best 
method of get! mi* lh<‘ fat. of the llol, stems I rum the milk to the butter \\ itliout such 
serious loss, fins ean be accomplished sat isfaetorily by using a centrifugal niaehino 
for creaming the milk. As we piopohc to use a, eeniri filial separator m connect ion 
with tin' second period <d* lactation, tlie results w ill bt' brought out ill our future 
5v ork. 

Tempera fare and lime of churning (p. .‘>1(1). — The Jersey milk was 
churned at tin 4 lowest temperature ((>2.3° F.) and the Devon milk at 
the highest temperature, (0(>.(D l\). Tlie time required lor churning 
was shortest in the ease of t he Guernsey eream, thirty-one minutes, 
ami longest in the ease of the Holstein eream, ninety-one minutes. 
The time required was in tin 4 following order: Guernsey, Ayrshire, 
Devon, Jersey, Holderness, Holstein. 

Fat globules of milk (pp. 31()-318). — The relative number and size of 
fat globules in milk of different breeds is briefly given. A more de- 
tailed account of the studies of fat globules is given above (p. 2(13). 

General summary of the resalts relating to batter prod action of different 
breeds (pp. 31S-333). — The tables given present a summary of the more 
important average results and the records of tin*, individual cows of 
each breed. 

The influence of advancing lactation upon the production of 
butter, L. D. Yak Sly ke (New York State St a. Report for J891 , pp. 30!)- 
380 ). — Tables are given showing the effect of advancing lactation upon 
the percentage of fat in the milk and upon creamability amiehurnability, 
the figures given being in each ease averages for breeds. These tables 
bring out the following points: 

(1) In moat cast's the per cent of fat in tlie milk is greatest during (lie first month 
of lactation. The Devons furnish an exception to this general statement, since the 
percent of fat was least in the first month of lactation. 

(2) In the second month of lactation tlie per cent of fat drops considerably in most 
cases, the diminution being greatest in tho richer milks. In the milks containing 
tlie smaller proportions of fat, as the Ay rail ires, IToldernesses, and Holstein*, the 
diminution of per cent of fat continued until the sixth or seven tli month of laeta- 
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tim, while with the Gueruweys ami JerHeys the diminution continued through the 
third month. In the case of tlio Devon* the per cent of fat increased gradually 
from the toit month throughout the entire period of lactation, with some fluctua- 
tions. * * * 

(8) The general tendency exhibited in a greater loss of fat in skim milk as lactation 
advances. This is especially noticeable in case of the Ayr shires and Devons, less 
so in case of the others. * * * In the ease of the Jerseys and Holdernesses, we 

can not perceive that advancing lactation had any marked influence whatever upon 
loss of fat in creaming, while the iuerease of loss in tin* case of the Guernseys was 
slight. The milk richest in fat appears on the whole to he least influenced. * * * 

The loss of fat in buttermilk is \nriablo, and the variations as a rule appear to he 
independent of the influence of the pel iod of lactation. * * * 

Ad\ aiming lactation tends in some cases to diminish the amount of fat recovered, 
while in other eases the mllueuco is slight or apparently nothing. * * * 

No general statement regarding the influence of advancing lactation upon the 
amount o! milk required to make a pound of butler ran be made that will hold true 
of all the breeds. When the amount of fat in the milk increases less milk ia required 
to make a pound of butter, pi*o> ided the incieascd amount of fat is not lost in the 
skim milk and buttermilk. In the case ol t he A> rshives, the amount of milk required 
to make a pound oj’ hull ei gradually increases with ad\ aiming lactation. With the 
other breeds I he tendency appeal s lobe a slight flmtuution about a certain point 
or (‘Iso a tendency io a slightl.s diminished amouni of milk for making but- 
ter. * *' * 

With moat of the breeds the largest milk yield was ghen in the second ol* third 
month, after which there was a gradual but not uniform diminution ; with the Ayr- 
shire^ the highest ,\ ield was in the fointh month, with the Guernsey* in tlio seventh 
month. 

In regard to \ield of fat in milk, most of the breeds ga\e the largest yield in the 
second or third months, with a gradual hut not uniform diminution afterwards. * * * 
In regard to daily >iehl of butter, it- was highest in the second month of lactation 
with the Ayrsliires, iloldornossrs. and Jerseys, after which there was a gradual dimi- 
nution. The daily butter yield of the Devons im leased during the first four months 
and then diminished. The butter yield of the Guernsey s was uniformly the (tame 
during the first four mouths and leached its highest in the fifth month of lactation 
and then remained about tlic same as during the first four months up to the tenth 
month of lactation. 

[The genera) tendency noticed was toward an increase in both the temperature and 
the length of time required for churning as the period of lactation advanced.) 

Influence of advancing lactation upon production of cheese, 

L. L. VAN Slyke {New York State Sta . Report for 1891, pp. 387- 
389). — The data here presented are all the result of calculations made 
on the basis of the experiment mentioned above. u It appears from the 
data that less milk is required to make cheese as the lactation period 
advances. * * * The monthly yield of cheese increased in most 
cases during the first two or three months of lactation and then gradu- 
ally diminished. In the case of the Guernseys the yield increased 
during the first seven months and then slowly diminished.’* 

How to ascertain the butter-making efficiency of fat, L. 
L. Van Slyke {New York State Sta . Report for 1891, pp. 389-391).— 
This is a popular discussion of the approximate relation between but- 
ter fat and butter and the difficulties of determining the butter-making 
efficiency of milk fat when the cream is raised by any of the gravity 
processes. The conclusion is reached that if methods of creaming oe 
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churning are employed which do not give uniform results, or if butter 
is not uniformly salted and worked, “the amount of fat in the milk is no 
accurate guide as to the amount of butter that will be made from the 
milk." 

Comparison of methods of creaming milk by setting and by 
centrifugal machine, 1j. L. Van Si.ykio ( .Yew York State Sta. Report 
for 1891, pi>- 391, 399 ). — During one mouth the milk of ten cows was 
creamed by a Baby separator run at a speed of 6,200 revolutions per 
minute, and (he results were compared with those obtained with tho 
same cows in the preceding month by deep setting in Dooley cans, 
using ice. The following averages from ten cows indicate the differ- 
ence in (he. results obtained by the two methods: 


Pounds of milk required to make 1 pound ot but tor 
Percent ofinillc f.d, roo»\crc«l in » roam 

Per writ of milk f.tt reem »rt d in butler - - 

Pounds ot butte? poi in out It . . 


Gravity 

method. 

Tiu by 
separator. 

32 04 

23. 17 

78 5 

07 0 

70 2 

O'* 0 

! 13. » 

20.7 


44 In the case of one animal whoso milk at all times has refused to 
cream by any gravity process employed, the yield of butter was in- 
creased from 13.9 pounds to LM.l pounds by using the separator. The 
average gain was a little less than 5 pounds.” 

Comparison of dairy breeds of cattle with reference to produc 
tion of cheese, L. L. Van Blake {New York State Sta. Report for 

mi, pp. 3c> t-;m). 

8ynopnin. — From the results of investigations of tho milk of Jersey, Guernsey, Hol- 
stein, Ayrshire, Devon, and Hohlerness breeds of cows, reported above, an esti- 
mate is made of the amounts of choose which tho milk might be expected to 
yield. From the estimate it appears that lbr cheese production the Holsteins 
stand lirst, with tho Guernseys closely following. The cost of food per pound 
of choose was lowest with the Guernsey a, Holsteins, and Ayrshire.**, in the order 

* named. 

In estimating tlic amount of cheese which could be made from t he 
milk of the different breeds under investigation, the following basis of 
calculation is assumed : 

(1) The loss of fat is made 7 per eont of the milk fat, when the milk contains on 
an average 1.2 pounds of fat, or less for 1 pound of casern and albumen, as in tho 
case of the AyrsUiros, Devou.s, Holderuessos, and Holsteins. The loss of fat, is made 8 
per cent of the milk fat when the milk contains on an average 1.1 pounds of fat for 
1 pound of casein and albumen, as in the case of the Guernseys. The loss of fat is 
made 10 per cent whon the milk contains on an average 1.5 pounds or more of fat 
for 1 pound of casein and albumen, as in the case of tho Jerseys. 

(2) The loss of casein and albumen is made uniformly 23 per cent of the casein 
and albumen contained in the milk. 

(3) Tho other constituents of tlio cheese, as water, salt, and other ash constituents, 
sugar, lactic acid, etc., are calculated as being 4£ pounds for the cheese made from 
100 pounds of milk. 

7587 4 
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The calculation on this basis leads to the following averago results : 

Relative mine of milk of different breeds for chcese-malcing. 


! 

Treed. 

A vorage 

Tut. 

i composition of milk. 

, ! Ratio of hit 

jr 

f 

as-H” 



Averago 
yield of 
cheese per 
month. 

Coat of food 
per pound 
of eneose 
produced. 


Pet cent 

! Per cent. 

1 men. 

i 

Pound ft. 

Pounds. 

Cents. 

Jersey 

; -» os 

I 3 70 

1.1 CO 

8. 00 

C6 14 

7, 95 

(rll 0 rilNO\ 

i f» 03 

| 3. 00 

1 • 1 40 

8, 40 

CO. 00 

C 01 

Devon 

| 1 1<i i 

; :i hi 

J 1 17 

8 64 

41. 33 

8,30 

Holstein ... 

3 71 ; 

3 33 

1 1 16 

0.48 

78. 40 

0. 95 

iloldcrncHN -- 

*{ tiO I 

3 10 

i I i.r; 

9 73 

4(» 2h 

7. 48 

Ayrshire — 

3 co | 

3. 34 

i roc 

0. 68 

5!). 77 

7.24 


[With ono exception J t ho yield of cheese by tile different breeds corresponds to 
the amount, of fat in the milk more closely than to the amount of casein and albu- 
men; that is, the fat in the milk oxemses a groatcr influence on tin* yield of cheese 
than do the other constituents of the milk. v v * 

The Guernseys produce a pound of cheese at h ast food cost, and this was also 
true of the butter production of the Guernseys. The llolsfeins and Ayrshircs, which 
stood highest in the food cost of butter production, stand second and third in regard 
to the food cost of cheese production, while the reverse is true of the Jerseys and 
Devons, 

Tlic following table represents the profits, i. e the differences between 
the cost of food and the value of buffer or cheese produced, for one 
period of’laetation, allowing 25 cents per pound for butter and 10 cents 
per pound for cheese: 


Profit * from hatter and cheese for each breed . 


Ayrshircs 

Oovotir 

Guernsey* 

JELoldornoHMCM 

Holstein* 

Jersey* 


Ibofits 

| Profits 

fiom butter 

from cheese 

for one pe- 

for one pe- 

1‘iod of lac- 

riod of lac- 

fatum. 

tation. 

$3.70 (6) 

$16,47(3) 

4.30 (C) 

7.62 (6) 

27.60 (1) 

20. 20 (2) 

4 65 fl) 

11.68 (4) 

5 70 (3) 

20.96 (1) 

32. 1C (3) 

1 

11.54 (0) 

- 


“From the foregoing table it appears that the Guernseys and Jer- 
seys are by far the most profitable for butter production as compared, 
with the other breeds, while for cheese production the Holsteins stand 
first, with the Guernseys closely following.” 

Experiments in the manufacture of cheese, L. L. Van Hlyke 
(Nor York Slate SUi. Report for 18!) 1, pp. 2i>0~29 !)). — A roprint of Bulle- 
tin No. 37 of the station (B. S. It., vol. in, p. 160). 
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STATION STATISTICS. 

Report of executive committee of New Tork State Station 

(N Tew York State Sta. Report for 1891, pp. 1-7). — -Remarks on the work 
of the year and the needs of the station. 

Report of treasurer of New York State Station, W. O’Hanlon 
(New York State Sta . Report for lx ( JO, pp. 8-10 ).— This is for the fiscal 
year ending September 30, LS01. 

Report of director of New York State Station, P. (Jolijkr 
(New York State Sta. Report for IS VI, pp. 11-181 ). — This report includes 
a list of the bulletins published during the year; acknowledgments of 
gifts to the station; compiled statistics on the average yield per acre 
of principal farm crops from 1879- ’89, and on the production and acre- 
age under cultivation in New York as compared with the New England 
and Middle States; a discussion of these statistics; program of the 
Geneva dairy school held at the station August 24 to September 4, 
1891; statistics of commercial fertilizers; and the discussion of experi- 
ments described under other headings. There is also a brief outline of 
experiments with fungicides carried on at this station under direction 
of the Division of Vegetable Pathology of this Department. 

Reports of board of managers and director of the Rhode 
Island Station {Rhode Island Sta. Report for 1801, pp. 3-31). — Gen- 
end statements regarding the working force, work, equipment, and 
publications of the station. The terms are gi\en of the arrangement 
with the State board of agriculture, under which the analyses con- 
nected with fertilizer inspection are made and published by the station. 
The permanent experimental plats laid out at the station are described 
and illustrated. 

Report of treasurer {Rhode Island Sta. Report for lsoi,pp. 101-103). 
— A statement of receipts and expenditures of the Rhode Island Station 
for the fiscal year ending June 30, 1891. 


AGRICULTURAL STATISTICS. 

Report of farmers' institute at Pomeroy, Washington (Wash- 
ington Sia . 7 ini. No. 5, Map, 180:2, pp. 83-103). — This includes papers 
and discussions on the following subjects: State aid for the Agricul- 
tural College, by G. Lilley; Farm resources, by J. O’B. Seobey; Azo- 
turia, by 0. E, Munn; Farmers’ sons, by F, VV. I). Mays; and Trees and 
tree growth, by E. R. Lake. 

Government direction of agriculture in Europe, J. E. Ray, Jr., 
(Maryland Sta. Special Bui. if., July, 180*2, pp. 8 ). — A brief account of 
the methods adopted by European governments for the promotion of 
agriculture, 
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The relations of soil to climate, E. W. Hilgard ( Weather Bureau, 
Bui. No. pp. r>H). 

Synopaiu. — This subject is dismissed under the following heads: The processes of soil 
formation, influence of climatic, conditions on the physical character and chem- 
ical nature of soils and on the chemical processes in soils, and the alkali lauds of 
arid regions. 

Thin paper (Ihseussos from both a pract ical and theoretical st andpoint 
some of the more important phenomena dependent upon the relation 
between climate and soil “and their effects upon the agricultural pecu- 
liarities of the chief climatic subdivisions. 1 ’ While data have been 
drawn from every available source, by far the larger proportion has 
been furnished by the author's extended studies of the soils of the 
United States. The incompleteness and inaccessibility of the data ren- 
der gaps and omissions unavoidable, bat the author expresses the hope 
that this lirsfc attempt at a systematic exposition of the subject “may 
serve at least the purpose of enlisting in the study of this the latest 
phase of chemical geology a larger number of active workers and ob- 
servers, so that at least the large amount of information actually exist- 
ing may be gathered together and made pract ically useful, thus leading 
the way to a better understanding of the character, capabilities, and 
needs of the lands of the various regions and of the means of utilizing 
them to the best advantage. 1 ’ 

After a brief discussion of the agencies active in the formation of 
soils, and of the classification of soils, the author proceeds to the con- 
sideration of the climatic factors which modify soils. Of these temper- 
ature is of prime importance, for — 

Within the ordinary limit* of atmospheric temperatures all the, chemical processes 
active in soil formation are intensified hy high and retarded by low temperatures, all 
other conditions being equal. * * * 

This being true, we should expect that the soils of tropical regions should, broadly 
speaking, ho more highly decomposed than those of the temperate and frigid /.ones. 
While this fact has not been actually verified by the direct comparative chemical 
examination of corresponding soils from the several regions, * * * yet the in- 
comparable luxuriance of the natural as well as the artificial vegetation in the tropics 
and the long duration of productiveness * * * offer at least presumptive 

evidence of the practical correctness of this induction. In other words, the fal- 
lowing action, whicl^n temperate region stakes place with comparative slowness, 
necessitating the early use of fertilizers on an extensivo scale, has beeu much more 
rapid and effective in the hot climates of the equatorial holt, thus rendering availa- 
ble so large a proportion of the soil's intrinsic stores of plant food that the need Of 
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artificial fertilization in there restricted to those soils of which the parent rocks 
were exceptionally deficient in the mineral ingredients of special importance to 
plants that ordinarily form the essential material of fertilizers. 

Water is a prominent agent in the process of soil formation and 
rainfall in connection with soil conditions is an important factor in de- 
termining the quality of agricultural soils. Til regions of abundant 
rainfall an obvious result is the leaching out of the soluble constitu- 
ents of rocks set free in the process of* weathering. 

When, however, the rainfall is sillier in total quantity or in its distribution insuf- 
ficient to effort this leaching, the substances that otheiwise would hove passed into 
the sea avo wholly or pal tail ly relamed in the soil stratum, and when in sufficient 
amount may become apparent on t-ln* surface in the form of efflorescences of “ alkali” 
salts. * * * 

One of tin* most important modifications produced by scantiness of rainfall on soil 
formation in the great retardation of the formation of clay fiom feldspathu* rocks 
(kaolini/afum) and the sediments derived there fiom. 

As a result, it is observed that tin* soils of tin* Atlantic slope arc prevalently loams, 
containing considerable clay, and even m the ease of alluvial lands ofieiilimcn very 
clayey or heavy, while* tin*, charac ter of the soils of and regions is predominantly 
sandy or silty, with but a small piopoition of clay, unless (lcihcd, directly or indi- 
rectly, from preexisting formations of clay 01 clay shales. 

Not only is the proportion of Huy greater in soils of humid regions 
than in those of arid regions, but its distribution is very different. 

|_ln the former case] the clay, becoming partially dill lined in the rain water when 
a somewhat heavy fall occurs percolates through the soil in that condition and 
tends to accumulate in the* subsoil, the* Jesuit being that almost without exception 
the* subsoils of the humid regions aie very decidedly more clayey’ than the* corre- 
sponding surface soils. * * * 

Not only docs this clay water lend to render the subsoil more compact and heavy, 
making it less pervious to water and air, hut it. is assisted matciially in this by the 
action which tends to leach the lime carbonate' out of the* surface soil into the sub- 
soil. The accumulated clay is thus frequently more or less cemented into a “hard- 
pan 1 * by lime* partly in the form <>t carbonate and partly in that of /oolitic (hydrous 
silicate) compounds, adding to tin? com pact ness of the subsoil, and therefore to 
the usual specific difference between soil and subsoil, viz, the deficiency or absence 
of humus and the difficulty of penetration by an aeration of the roots of plants. 

On tlie other hand, the noils of arid regions not being subject to this 
action of water, are in most cases of uniform chemical and physical 
condition to a great depth. 

When vegetable matter decays under ground in well-drained soils the 
result is the dark soluble humus which is such a valuable addition to 
agricultural soils. When, however, decomposition is accomplished sim- 
ply by the action of air assisted by an elevated tempera! are, the organic 
material is destroyed by a process of slow combustion (eremacausis), 
leaving practically nothing but the ash constituents of the original 
material. 

It is easily seen that under the influence of hot, rainless summers the [latter] pro- 
cess * * * must prevail very largely, and that, exceptional circumstances apart, 
the pervious soils of the arid regions are likely to contain less bun. us than those of 
humid climates. Broadly speaking, actual examination amply proves this presump- 
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tioo to be correct. * * * jr e w 0 f the characteristic upland fu>Hs of the arid re* 
gion contain over 0.40 per cent of true humus, The fruit-growing u inesa" soils of 
south California mostly fall below 0.25 per cent, hi the humid region of the cotton 
States 0,75 per rent is a common amount, and few even of the pino woods soils fall 
below 0.50 per cent. 

Turning to a consideration of the more purely chemical processes in the 
soil as affected by climatic conditions, the first subject claiming atten- 
tion is the leaching out of the calcium carbonate. 

Although ordinarily considered insoluble in water when in the form of marble, 
limestone, or chalk, lime carbonate is yet sufficiently soluble in the soil water — 
always more or less charged with carbonic acid— lo be unit < i iully affected by the 
leaching process. While much less soluble I ban the sails of pot asm um, sodium, or 
magnesium, and also less than gypsum or lime sulphate, yet the constant tendency 
is to leach it out of the surface soil into the subsoil, and from the soils of the 
uplands into those of the lowlands. * * * 

This being so, it follows that in mid climates, in which tlleiamfall is insufficient to 
leach the soil c\en of its very easily soluble alkali salts, the lime carbonate must of 
necessity aeeu mu late to even a greater extent than the former. We should there- 
fore expect to find the soils of the region west of the one hundredth meiidian in the 
United Stales, and generally those of and regions e\erywlieie, i it her in lime than 
those of the humid regions, and pavticularh of those having abundant and frequent 
rains during a warm summer. 

For the purpose of studying this question the author tabulates all 
the available analyses of soils from the humid and arid portions of the 
United States, respectively, exeluding such as are not strictly compara- 
ble, as for instance analyses of soils from calcareous areas, which are 
omitted for obvious reasons. This table includes analyses of soils from 
the humid regions of North Carolina, South Carolina, Georgia, Florida, 
Alabama, Mississippi, Arkansas, Kentucky, and Louisiana, and from 
the arid regions of California, Washington, Montana, Utah, New Mex- 
ico, Colorado, and Wyoming. The average* results t\ere as follows: 


Average composition of noils in the humid and arid regions of the United Staten* 


1 

& ! 
© . I 

i'SI 

h *1 
B 5 

£ 

160 

i 

198 . 
70 

39 1 

1 

fl 

1 

•9 

1 

i 

V 

O) 

33 

p 

i XA 

4. 212 

8. 873 

8. 1W50~ 
3 07.1 

0 2 55 

9 £|j 

c * 

-!ll 

|fc8 

H 

87. 087 

88. 120 

70 842 
78. 695 
72. 376 

1 

fW 

0 210 

0 187 

(T044~ 

9.777 

1.005 

\A 

0.091 

0. 071 

0.277 

0.249 

0 220 

© 

B 

3 

! 0.108 

0.112 

T. 075 
1. 378 
2.483 

i 

s 

a 

0.225 

~0. 209* 

L488 

1.171 

1.494 

© 

°i 

gs 

; ^ 

0. 133 

FU20 

~0. 002 

0 049 
0.057 

•g 

§ 

pm 

3. 131 

3. 455 

Cm 

5.530 
4. 450 

Total for humid region 

Aveiagesby Status .. 

California 

Washington 

Mon bum.... 

84. 0 1 J 

M 471! 

07 882 
77. 021 

1 (Ml 141 

Total for arid togion . 

m j 

| 70. 505 j 

7.200 

75 135 

0 729 

| 0.264 

1.362 

1.411 

0.059 

5.752 

Averages by States . . 

.... 

09. 68] ~ 

0.289 

lTf>. 052 

07825 

~0~251 

1.7 045 

’u»T 

IfcSe 

*6.431 

TTtah 

T 

70 2d” 

4*70 

83. 00 

*o77O0~ 

*57404 i 

“*1*237 

0 848 

*o7otT 

"7 *770 

Hew Mexico 

3 

on. 20 

7.22 

70 52 

0 732 

0.170 ! 

10. o«o* 

1.007 

0.020 

4.031 

Colorado. 

1 

00. 61 
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0,706 
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0. 015 

0.147 
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0 
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” % 67 
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♦Omitted in average. 
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Average composition of soils tn the humid and arid legions of the United States — Cont’d. 
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tlicorttn il ^lomnls m/, tint tin soils ot the uul unions niitst l»o mini m liuio 
tlinu those ot the liuinnl coiintius * Noa\ it it In tint tint ‘ i limestone* 
lountiy is i in li count i \ in tin liuinnl unions unlit is the t iblos show , tin soils 
of the And regions m ill e ib neons to tin e \te nt to aa liieh til it piopeitA serves its 
gc in i il puipose Hun it must ilso )>e tim tint wlicn tlu ehiinun\ ot mini ill m the 
and lotions is supplied 1»a illicit ion tlu soils «>( the inclusions should be exxop 
t ion, illy pioductm is complied with those e>f the unions ot summei 1 mis 

1 thmk t\pei n ue e shows tint tins is stiicth tine end tint in the and legion 
“poor* 8oi Is are acia much It es e ommon th in in tlu liuunel e lumtt 8 

In liumid legions then* is always a ni nkedchflei< me between upland 
and lowland vegetation, t hat of the lowlands l>emg geneially such 
plants as the tulip tue 01 wlutewood, black walnut, linden, ete., whuli 
llourish in limy soils, time being a maiktd difleicnce m lespect to the 
proportion of lune m lull and v alh y soils in such legions In the and 
regions, on the c ontmi y , the uplands and low lands being nearlj equally 
caleareous, the ditleremes observed aie entnely releiable to moistuie 
conditions, foi as soon as the uplands aie in i gated the lowland flora, 
so far as it is distinct, takes possession. 

Retaining to a study of the tables, it is found that the differences 
observed to i lune hold good foi magnesia, showing that climatic influ- 
ences have affected this element like the lime 
As a natuial result of leaching out ot the soluble* elements, we would 
expect to had tlie soils of humid regions nch m the moie insoluble con- 
stituents. The tables show that the diflerence is pionounc ed, the ratio 
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Iwehig substantially 70 per cent in arid regions to 84 per cent in humid 
regions. 

The author’s investigations have shown that a certain proportion of 
the alumina and silica in soil exists in the form of complex, easily 
decomposable silicates (zeolites). An examination of the tabic for sol- 
uble silica, which is an index of the amount of these zeolites present, 
will show that they are more abundant in soils of arid regions. 


K or should this ho a matter of surprise when we consider the agencies which are 
brought to hear upon the soils of the arid regions with so much greater intensity 
than can be the case where the solutions resulting from the weathering process are 
continually removed as fast as formed by the continuous leaching oifoct of atmos- 
pheric waters. In the soils of regions where summer rains are iusiguilicant or want- 
ing, these solutions not only remain, but are concentrated by evaporation to apoint 
that in tbo nature of the case c.111 no\ei be leached in humid climates. Prominent 
among these soluble ingredients are the silicates and caibpnates of tbo two alkalies, 
potash and soda. The former when filtered thiongh a soil containing the carbon- 
ates of lime and magnesia, will soon be transformed into complex silicates, in which 
potash takes preeedt nee of soda, and w hieb, existing in a very finely divided (at the 
outset in a gelatinous) condition, serve as an ever ready reservoir to catch and store 
the lingering alkalies as they arc set free from the rocks, whether in the form of sol- 
uble silicates or carbonates. The latter have still another important effeot: In the 
concentrated form at least they themselves are ctleetive m decomposing silicate 
minerals refractory to milder agencies, suth as calcic, carbonate solutions; and thus 
the more de< om posed state in which we luul the soil minerals of the arid legions is 
intelligible on that ground alone. 

13 ut it must not be forgotten that lime carbonate, though less effective than the 
correspondingalkah solutions, nevertheless is ’known to produce, by long-continued 
action, ehemit al effects similar to those that are more quickly and energetically 
brought about by the action of caustic lime. * * * 

Tn the analysis of silicates we employ caustic lime for the setting free of tho alka- 
lies and the formation of easily decomposable silicates, by igniting the mixture, 
but tbe <arbonate will slowly produce a similar change, both in the laboratory and 
in the soils in which it is constantly present. This is strikingly scon when wo con- 
trast the analyses of calcareous clay soils of tin* humid region with the corresponding 
non-eal careens ones of the same. In the for mor the proportions of dissolved silica 
and alumina are almost invariably' much great ei than m tho latter, so far as such 
comparisons are practicable without assured absolute identity of materials. 


The data show no constant difference between the proportions of iron 
and phosphoric acid in the soils of the two regions* but as regards 
manganese, the proportion is much less in arid than in humid climates* 
Very great differences also are brought out in the average contents of 
potash and soda. 


The process of “kaolinization,” being that by which clays are formed out of 
feldspathic minerals and rocks, such as gr anile, drorite, trachyte, etc., results hi 
the simultaneous formation of solutions of carbonates and silicates of potash and 
soda. These coming in contact with the corresponding compounds of lime and 
magnesia, also common products of rock decomposition, are partly taken up by the 
latter, forming complex, insoluble, hydrous silicate (zeolites). In these, however, 
potash whenever present takes precedence of soda, so that when a solution of a 
potash compound is brought in contact with a zeolite containing much soda the 
latter is partially or wholly displaced, and being soluble tends to be washed away by 
the rainfall ihto the country drainage. Hence, potash, fortunately for agrfoitft$U% 
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is tenaciously held by soils, wliile soda accumulates only where the rainfall or drain- 
ago is insufficient to effect proper leaching, and in that case manifests itself in the 
formation of what is popularly known as alkali soils, namely, those in which a nota- 
ble amount of soluble salts exist, and are kept in circulation by the alternation of 
rainfall and evaporation, the latter causing the salts to accumulate at the surface 
and to manifest themselves in the form of saline crusts or efflorescences. * * * 

Alkali lands are a characteristic feature of all regions of scanty rainfall, and are 
found on all the continents. 

It appears that in California 20 indies of rainfall is the limit beyond 
which soluble salts can not be retained in the soil in considerable 
amounts. 

[Investigations in other States] show that while the presence of alkali is de- 
pendent upon a certain deficiency of rainfall, yet that fact alone does not necessarily 
imply its presence to any practically important extent, the greater or less pervious- 
ness of the soil and of the substrata, as well as a certain slope of the surface, being 
efieetual in counteracting the accumulation. Mevertheloss, as the table of soil com- 
position shows, such deficiency i cumins potent everywhere in bringing about the 
main characteiistics of the Noils of the arid region, to wit, high percentages of lime, 
magnesia, and potash, and rilatively of soda, 

A study of the distribution ot the rains through the year [in India] seems to 
account for the inofHcaey of the rains in touching the soil of the northwest provinces 
ot its surplus salts. Unlike the “Franciscan ” type of climate, in which nearly all 
the rainfall is concentrated within a consecutive period of six months, during which 
the soil is constantly kept wet enough to permit of pm eolation downward, the rains 
of northwest India fall more or less in all months of the year wn«» No\ ember, but 
usually in such small amounts that no percolation is hi ought about, save that in the 
months of Julj and August nearly half of the annual precipitation comes down in 
torrential form, ill calculated to produce more than a wc tting of the soil to a depth 
whence capillary lisc will again cariy the soluble salts to the surface. * * * 

The first touch of the water dissolves the salts, and the dry soil beneath instantly 
absorbs the solution, leaving the bulk of the water to flow by uselessly. 

The composition of alkali in Europe, Asia, Africa, Australia, and 
the United States is shown in tables of analyses selected from dif- 
ferent sources. 

Of the accessory ingredients, those most manifestly dependent upon climatic con- 
ditions are the nitrates. It is well known that the process upon w liich their forma- 
tion depends is materially conditioned upon a certain high tcmperatuie (about 75° 
F.); a moderate degree of moisture, permitting the easy access of air and forbid- 
ding the existence of reductive fermentations; the presence of calcic or magnesia 
carbonate; and, most of all, upon that of the ‘‘nitrifying organism,” without which 
the other conditions are powerless to act. * * * We should expect to find 
nitrates scarce or absent where large percentages of carbonate of soda are found in 
the alkaline salts, and relatively abundant when sulphate and chloride aTe chiefly 
present. Actual examination fully confirms this a priori conclusion. The occur- 
rence of nitrates in large proportion is confined to those regions in which white alkali 
Is predominant; that is, neutral salts whose presence docs not injure the activity of 
the nitrifying organism. * # * 

Aridity is peculiarly favorable to the supplying of nitrogen to plants. 

While the presence of potash is to some extent dependent, upon the character of 
the country rock, being often very high where (true) granites contribute largely to 
the soils, yet its accumulation in the soils themselves seems to follow as a matter of 
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course along with and in preference to the sodium salts, the cause of tlie difference 
being its more tenacious retention by the soil. * * * There does not appear to 
be any relation between the amounts of pot ash pi ©sent and the neutral or carbonated 
Condition ot the salts. 

The slight solubility of oai tliv phosphates of necessity iclegates the abundant 
occurrence ot soluble phosphates to the eases whole the salts aie highly carbonated; 
it is therefore (luetly in the \try black alkali that xv© hud notable amounts of dis- 
solved (sodje) phosphate 

The autlioi discuses the tlieoiy of the formation of natural deposits 
of carbonate of soda. 

Them seems to be i consensus of opinion tli it the eaibon.ilion of the soda is con- 
nected in some miu xx ith tin pieseme of limestone 01 c 11 Inmate of lime, and that 
an exchange has occiuicd m wlinli utliei common salt ox Glauber’s suit lia\o 
tiansfenod then acidic eomponeuts to lime and Lax e bee ome caibonates instead. 
* * * Y< t flic simpler \pJ m 1 1 ion of tlic contiai^ reaction was gxxon and pub- 

lished as oail} as 1826 b\ Se line igge.i In 1859 iMviih ag mi observe d b,\ Alev Muller, 
inadifteunt fomi, hut neitliu tin si chemists noi an> of then roadcis appevai to 
lia\© perceived the impoit mt bean ng of this ic action not onlv upon tlic formation 
ot the natiii.il elepomls <>1 laibonatc of soda, hut also upon a multitude of pro- 
cesses in < hemic al g< ologv . 

Without going into details, xvlueli have Imhi published elsewhere, v it may be 
broadly stated that the fonuation of < aibonateel alkalies oc ous xv hene»xer the neu- 
tral alkaline salts (ckloiidesoi sulphates) aie placed in piesenee of lime or mag- 
nesia carbonates and caibomc acid, 01 of alkali “siipcicaibonatfs” (h\ dioraibon 
ates) eonlaiinng ovem a blight excess ot caibonu audahoxe the noimal carbonate, 
tlic latter being the actual condition ot all natural sodas 

The reclamation of alkali lands is brief]} dismissed. Ini gat ion, un- 
derdraining, and applications ot gypsum aie moans suggested. This 
subject has already been floated in detail m an appendix to the Annual 
Report of the California Station for 181)0 (E. S. E., vol. iv, p. 120). 

Crop report (Division of Statist us, Spinal Report , July, 1892, pp. 
275-296). — This includes the following articles: European crop report 
for July, notes on foieigu agriculture, Indian cotton crop for 1892, sus- 
pension of duties on com imported into Mexico, removal of restiictions 
upon Russian giain exports, exports of corn, and transportation rates. 

Crop report (Division of Statistics , Report No. 98, n. ser Avgust, 
1892, pp. 299-327 ). — This includes the following articles: Primary prices 
of farm products; toreign trade in agricultural products, 1892; Euro- 
pean crop leport for August; notes on foreign agriculture; and trans- 
portation rates. 

From “the pielimmaiy retains of the Bureau of Statistics of the Treasury Depart* 
meat, it appe his that the foie ign fiade of the United States during the year ended 
June 30, 1892, aggregated $1,8*>7,679,603, exceeding the largest trad© of any previous 
year by more than $128,000,000. The tiade of the yeax xvas mado up of imports 
$827,401,573, and of expoits $1,030,278,030. The exports wero snbdixjided into do- 
mestic produce $1,015,732,011, and foreign exports $14,516,019. For the first time 
in the history of the foieigu trado our exports of domestic pioduce amounted to more 
than $1,000,000,000. The balauce of tiade m fax or of the United States was 
$202,876,457, against $39,564, 611 last yeai, and an adverse balance of $2,730,277 in 1889, 

♦Proceedings of the American Association for the Promotion of Agricultural 
Science 1888 and 1890. 



2 83 


V. & DBPABTMENT OE AGHtCULTlTI&E, 

and $28,002,607 in 1888. In but three years in our history has the balance in our 
favor been so large. The increase in trade over the figures of the previous year was 
entirely' in our exports, as the imports showed a slight falling oil from the record of 
1891. 

Grouping the items of our domestic exports according to their origin, it appears 
that farm products furnished 78.1 per cent of the total trade, in value aggregating 
$793,717,676. This exceeds by more than $150,000,000 llie value of our shipments of 
agricultural prod nets in any single previous year and surpasses the record of 1889 
by more than $260,000,000. It is actually greater by $03,000,000 than our total ex- 
ports of all forms of production in 1889, and is greater than our total foreign trade, im- 
ports and expoits combined, prior to 1870. Tlio export trade, in farm products has 
been segregated from the. full trade returns of the past two years and is presented in 
full below. Separating the total trade in farm products into that made up of ani- 
mals and their products, bread and breadstuff's, cotton and cotton-seed oil, and in is- 


cttllnncoiiH products, it appoint 
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The total import trade of 1SP2 aggregated $827.4 Ol,. r »73. Segregating 1 hose articles 
which may property he classed as agri< nltural, it appears that 51.0 per cent of our 
importation was made up of Agricultural products, tin* aggregate in ing $127,933,311. 
This is an increase of $18,000,000 oxer similar imports in 1801 and of $53,000,000 over 
1890. An examination shows tliegvatity mg fact that this increase is almost entirely 
routined to stu b products as in no way compete with our own production. Exclud- 
ing sugar and molasses, which under the present customs la w occupy a somewhat 
peculiar position, it appears that in 1889 54 per cent of our agricultural imports 
could be properly classified as coming into competition with our own products, while 
in 1892 a similar division shows but 14 per cent competing. 

Condition of growing crops ( Di vision of Statistics, Report, August , 
1892, pp. 10 ). — The crops included in this report are corn, spring wheat, 
rye, barley, buckwheat, oats, potatoes, cotton, grasses, sugar cane, sor- 
ghum, and fruits. 

Insect Life (JJivision of Entomology , vol. IV, Nos . 11 and 12, Au- 
gust, 1892, pp. 303-141, Jigs. 21). — This double number, which concludes 
Volume iv, contains the following articles: 

Some interrelations of plants and insects , C. F. Riley (pp. 358-378). — 
A paper discussing certain phases of plant fertilization by insects. A 
full description is given, with illustrations, of the Yuccas, the only 
plants depending for pollination upon a single species of insect; of the 
acts of pollination and oviposition by this insect — the Pronuba yucca- 
sella, Riley; and of the bogus yucca moth, the Produxus decipiens . 
The article concludes with generalizations on fortuitous variations and 
transmissions of characters through heredity. 
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A new le&rya parasite, L. 0. Howard (pp. 378, 379).— Note on a new 
Impedes of Chaleid fly reared from the rose leery a {leery a rosw). Char- 
acters of the genus are given and the species is described as Verckysius 
ieerym. 

The West Indian rufous scale , T. I). A . Cockerell (pp. 380-382). — Notes 
on Aspidiotus artienlatus , including a list of its food plants, an account 
Of its habits and habitat, and a consideiation of remedies. This scale 
insect has been found to infest orange, fig, olive, rose, cocoa nut, aud 
various other plants of the West Indies, and there is danger of its 
introduction into the United States. 

Life history of Calothysanis amaturana, Walk., a geometrid moth, A. 
8. Packard (pp. 882-381). — An lllustiated account of the life history and 
descriptions of the eailier stages of Calothysanh amaturana . 

Steps towards a revision of Chambers's index, with notes and description 
of new speebs, Lord Wahtngham (pp. 381, 3S5), — Notes on Heliodines 
bella and IT. extranalla, and descriptions of the new species, II. tri * 
punctella , If. sfxpnnctdla , and If. nnipunctella. 

Sugar cane insicts in Nt w South Wales, A. Kochi le (pp. 383-380). — 
An account of throe kinds of insect enemies to the sugar cane in Aus 
tralia, viz, a Noetmd laiva, Scarabs id larva*, and a wireworm or the 
larva of Diabrotiea. 

Notes on Laehnosterna , 0. H. Verkins (pp. 389-302). — An account 
of a series of observations on several specie* of “white grubs,” the 
larva* of the Coleopteious genus Lachnostnna. These species con- 
sidered are I. duhia, L. fusca , L.grandis, L.arcuata , L. insperata, aud 
L. rvgosa. 

The first larval stage of the pea weevil (p. 892).— A short editorial note 
on the post embryonic larva of Urachus pisi. 

JixtracU from corn spend e nee (393-399). — Under this general title let- 
ters are published on subjectsot economic and popular inteiest. Among 
other subjects the following are troifed: A Ohaleid fly as a household 
post; tigs giown without capnfication; blister beetles in Texas; the 
twelve spotted asparagus beetle; a wood borer mistaken for a household 
pest; a new fruit pest, Symta albida ; the East Indian sugar cane borer; 
the horn fly in the South; grasshopper depredations in Ohio in 1891; 
tin-can reined and paper wiappeis for cutworms. 

Notes from correspondence (399-101). — Of the notes under this heading 
the following are worthy of mention: A new peaeh pest — an uwle- 
seribed scale-insect; mynopods injuring lettuce; quarantine decision in 
California— the quarantine officers had directed that 60,000 scale-infested 
orange trees be destroyed and legal proceedings were commenced by 
the owners, but the court ruled that they be all destroyed; importation 
of scale insect paiasites; hop aphis remedies; note demonstrating the 
superiority of the kerosene emulsion to the quassia wash; Oniscus (sow 
bugs) damaging plants; clover leaf weevil in Connecticut; cutworms 
aud wiceworms damaging onions aud celery; asparagus beetle in New 
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Hampshire, an extreme northern locality; and a new peach pest, Ana- 
metis grisea , a species of snout beetle. 

General notes (pp. 402-411). — Among these were uotes on the fol- 
lowing subjects: The sugar cane pin borer, damage to boots and shoes 
by Sitodrepa panicea, feather felting, damage to carnations by the 
variegated cutworm, a larch enemy ( Ooleophora laricclla ), Hessian fly 
in Hew Zealand, increase of the wheat-straw worm, great damage by 
buffalo gnats, the hop louse in Oregon, and parasites of domestic ani- 
mals. 

Flax culture for fiber, 0. It. Bodge (Office of Fiber Investigations , 
Report No. 4, pp. lt.% plates 2, figs. 12 ).— This includes an account of field 
experiments with flax in 1891 at experiment stations and elsewhere in 
the United States; articles on flax culture in the Northwest, by E. 
Bossc; in Ireland and Belgium, by H. Wallace; in Austria Hungary, 
by J. B. Hawes; and in Russia ; and the statistics of flax culture in the 
United States, from Census Bulletin No. 177. The experiments in 1891 
indicate that llax may be successfully grown for fiber in many locali- 
ties iu the United States. Especially favorable results were obtained 
in California and Oregou. 
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Determination of total nitrogen, IIuguet ( Jour . Pharm . ctChirn ., 
27(1893)) No. £, pp, Sd-M ). — For deter mining nitrogen in compounds, 
especially of the pyridin and quinolin series, the author has adopted 
the following method: Put 10 grams of bisulphite of potash and 5 <*. c, 
of sulphuric acid into a 150 e. e. Hash, place the flask on a wire gauze 
in a very inclined position, and heat. When tin*, mixture is boiling 
quietly the solution containing the compound in which nitrogen is to 
be determined is added very slowly, drop by drop. After all of the 
solution has been added it requires only a few minutes to olKain a 
clear solution. An excess of soda is then added and the ammonia dis- 
tilled into a standard solution of sulphuric acid. The results obtained 
in a limited number of tests were very satisfactory. Determinations 
of nitrogen in a solution of acid sulphate of quinine gave the following 
results in two cases: Nitrogen found, 0.0400 and 0.0126 gram; calcu- 
lated, 0.04088 and 0.01280 gram.— w. II. n. 

Determination of nitrogen in nitrates, nitric ethers, and nitro- 
gen derivatives by the Kjeldahl method, U Citenel ( Pul Soe. 
('him. do Paris , 7-8(1892)) No. 1 /, pp. 821-227 ). — The reactions which 
take place in the Jodi ban er modification of the Kjeldahl method are thus 
explained: When the nitrate is dissolved in the arid mixture the N() a 
group combines with the phenol to form mononitrophenol, which is re- 
duced by the ziuc to an amide derivative, and during the combustion 
the nitrogen of this amidophenol is transformed to ammonia. 

It is essential in this process that only the mononitrophenol should be 
formed, since tests showed that while 0.5 gram of mononitrophenol dis- 
solved in 80 c. o. of pure sulphuric acid, reduced by powdered zinc, and 
heated with 0.7 gram of mercury, yielded practically the theoretical 
amount of nitrogen (10.03 per cent) ; trinitrophenol treated in the same 
manner yielded only 16.23 to 16.40 per cent, the theoretical amount 
being 18.34 per cent. 

Nitrates, ammonia compounds, nitric ethers, and nitrogen deriva- 
tives and amide compounds of the aromatic series dissolved readily in 
the acid mixture* and yielded practically the theoretical amount of 

* Prepared m follows: Dissolve 140 grams of phenic acid (39°-40°) in 2 liters of 
sulphuric acid iu tho oold, and 54 grams of phosphoric anhydride in 2 liters of „ sul- 
phuric acid, and mix the two solutions, 
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nitrogen, as the following results, obtained with carefully purified com- 
pounds, show: 

Determinations of nitrogen by the Jodlbancr modification of the Kjddaht mtthod. 
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It wits found that the method was not ami rate when applied to 
nitrogen derivatives of naphthalines, but that by first reducing the 
nitronaphthalines to naplith> lammes exact results eould be obtained. 
This may be aeeomplislied as follows: To 2 grams of phosphorus dis- 
solved in 15 to 20 e. c. of bisulphide of carbon in a 250 o.e. thisk add 
slowly 12 grams of iodine. Heat the flask with agitation on a boiling 
water bath. The iodide o! phosphorus is deposited as a coating on the 
sides of the flask, which is heated lour or five minutes longer to expel 
the last trace of bisulphide of carbon. On cooling and under the action 
of moist air the iodide may be detached and broken into small frag- 
ments by shaking the flask. Weigh out 5 to 0 decigrams of tin 1 sub- 
stance to bo tested on along narrow scoop and introduce it into the 
flask, being careful to prevent particles from adheiing to the neck. 
Add 8 c. c. of water and shake the flask to insure thorough mixing. 
The reaction commences almost immediately and in a few minutes is 
finished. The flask now contains a solution of acid iodohydrato of 
najihthylauuno, and it only remains to cool the flask and keep it so 
while 25 c.c. of 6G° sulphuric acid is slowly added and 0.7 gram of mer- 
cury is measured into it from a capillary pipette. The operation then 
proceeds as usual. As shown below, the nitrogen derivatives of the 
aromatic series, as well as the nitronaphthalines, are equally suscept- 
ible of exact aualysis by this method. 
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Detu mi nation of mhoqen tn lomponnth of the atomatic sines. 
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The lesults show that the Kjeldahl method with its modifications is 
aswidob applicable as the Dumas met hod. It is, besides, c on venient 
and iapid. 

Oompaiatrve tests ot saturating the acid completely with sodium 
lrydiate at one opeiation, and ol neai 1> neutrali/ing the acid, cooling 
the flask, and attaching it to the distilling appaiatus immediately aftei 
completing the neutiali/ation, ga\e ldeutieal lesults. — w. H. B. 

A new method of organic analysis, Blktiij lot (Bnl. Hoc. Ohtm . 
de Pans, 7-8 (/s9^>), JVo. 1 i, p. 110 ). — The authoi explains that the 
method of combustion m a < aloiimetiic bomb, which has already been 
desenbedm CompU s ruidu s, 114, p. 817 (B. S. R., vol. ill, p. 818), is also 
applicable to the defcei muiation of chlorine. Foi this pm pose a solution 
of aiseuious acid is placed m the bomb in advance of the opeiation, 
and m ease of substances very 11 c li in chlorides a sufficient quantity of 
camplioi is added, — w. h, b. 

The application of the centrifuge in analytical and microscopi- 
cal work, second paper/ W. Thorner (Chcm. Ztg 18**2, pp. lioi- 
1104 ). — The author makes use of the centufuge in the detemimaticm 
of the fat» m milk and dairy products, the cream content of milk, and 
the water content of butter and othei fats; in the analysis of buttei, 

*An abstract of the fhst paper was given m E. S. R., vol in, p. 488. 
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margarin,etc. ; in the examination of flour, of milk for tuberculosis bacilli, 
and of water; and in tlie volumetric determinations of precipitates, etc. 
In these operations he uses tubes of several different forms, but which 
in general are of two classes, viz, those with a narrow graduated neck 
at the bottom and those with the graduated neck at the top of the tube, 
the shape of the tube depending upon the material to be tested. The 
tubes are suspended in a frame within tin* case of the centrifuge, hang- 
ing in a vertical position when at rest and assuming a nearly horizontal 
position when in motion. Some of the smaller tubes are placed within 
a second tube to prevent breaking when they are whirled. 

Determination of fat in milk and dairy products. — For the determina- 
tion of fat in milk 10 c. c. of milk are mixed in the. tube with l.f> c. e. of 
alcoholic, potash solution containing 100 grams of potassium hydrate 
per liter, or with 1 e. c. of an aqueous potash solution containing 500 
grains of potassium hydrate per liter. The tube is then closed with a 
rubber stopper carrying a small tube which is closed by a rubber tube 
and pinchcork, and is then heated in a boiling water or steam bath for 
two or throe minutes. The tube is closed during heating to prevent loss 
of material from frothing. The tube is then shaken, about 1 c. e. of 
glacial acetic acid is added, again shaken, and acetic acid then added 
until the mixture reaches the zero point in the tube. The tube is then 
closed as bedbre, heated in a water bath fora lew minutes, and then 
whirled in the centrifuge for two minutes at a rapidity of 2,000 to .*>,000 
revolutions a minute. Following this the tube is heated for about five 
minutes in a boiling water bath and the fat read off while hot. Fight 
determinations are easily made in twenty minutes, and the results are 
said to be very satisfactory. 

J>eU t rmi nation of the cream content of milk. — This is done by tilling 
the tube to the zero mark wdth milk and whirling the centrifuge 1 for 
from ten to tifteon minutes, after which the volume of cream is read oft; 
or, better, by diluting the milk one half w ith water and then whirling 
for ten minutes. 

The method of analysis of butter was described in the first article, 
as well as that of the examination of Hour 

Examination of natter. — In t he examinat ion of water for disease germs, 
100 c. e. are whirled lor ten minutes. In order to aid the precipitation 
of the bacilli, very tine sterilized clay is added to t he water. The super- 
natant liquid is siphoned off from the sediment, ‘10 to 50 c. e. of distilled 
water added, again whirled, and the water siphoned oft*. From the 
sediment, which should contain all of the bacteria originally in the 
water, plate cultures are made. 

Volume of precipitates . — The volume of precipitates is determined by 
making the precipitation in the centrifuge tube, whirling for several 
minutes, and then reading oft from the graduated scale on the narrow 
part of the tube. By just what determinations this could be made use 
pf is not plain. 
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A description of the author’s method of examining milk for tuber- 
culosis germs was given in vol. IV, p. 214 of the Record. — E. W, A. 

On the passage of dissolved substances through mineral filters 
and capillary tubes, <\ Chaubik {Oomph rend, 115 (/H92), pp . 57-00, 
jigs. 3 ). — Former work by the author has established the following 
facts: (1) On filtering an albuminous urine through porcelain tiie urea 
passed through more readily than the albumin; (2) when blood freed 
from fibrin was filtered under the same conditions there was obtained 
first a liquid very poor in albumin and free from lucmoglobin and 
finally one quite rich in lucmoglobin; (»'J) when a solution containing 
urea and ui ic acid w as filtered both substances passed through with 
equal rapidity. 

In the first experiment therefore it was observed that of two sub- 
stances, one of small and the other of large molecular volume, the sub 
stance of large molecular volume filtered more slowly. In the second 
experiment, of two substances, both of large molecular volume, the one 
of larger volume passed through more slowly. In the third ease with 
two substances, both of wdiich were of small molecular volume, no 
appreciable difference in rapidity of filtration was observed. 

The author has carried his investigations further, substituting a very 
line capillary tube lor the filter of porous earthenware. The results 
obtained with solutions of albumin of different strengths in capillary 
tubes of different diameters confirm those stated above. The apparatus 
used is illustrated. — AY. II. n. 

The nourishing of green parts of plants with formic aldehyde, 

T. Bokokna (Landtc.Jahrb., 2/ (/W>), pp . 4r>-H>6 ). — The synthesis of 
the carbohydrates in plants has been an object of much study and 
speculation. It has been experimentally demonstrated that they are 
formed under the influence of light and chlorophyll bodies from car- 
bonic acid and water by a union of the two, as a result of which free 
oxygen is given off. Further than this little has been knowo with cer- 
tainty. The formula usually given for the reaction is familiar. It 
supposes that — 

a ro^+fi a ii„,o,+i2 o? 

t> ro.+fi 11,0- V (i II, ,<>,,+12 O, vie. 

Baeyer, a German chemist, suggested the theory that the carbonic 
acid and water first united to form formic aldehyde, OH 2 (), and that 
from this substance the different carbohydrates wore formed by con- 
densation. But the hypothesis has lacked experimental proof, for 
although aldehyde like substances were believed to be found in the 
leaves of plants, and sugars have been synthetically prepared in the 
laboratory from formic aldehyde, no standi has been formed when leaves 
were placed in solutions of formic aldehyde and kept under exclusion 
of carbonic acid. Where plants have been grown in carbonic-acid-free 
air in nutritive solutions containing various kinds of sugar, glycerin, 
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metliyl alcohol, etc., starch has been formed. This has strengthened 
the belief that plants might be nourished with organic bodies. 

As all previous experiments in which formic aldehyde, solutions wore 
used directly had resulted in failure, the author employed formic aide- 
byde-sodium-siilphite, a material which low heat or the action of plants 
reatiily decomposes into formic aldehyde and acid sulphite of soda. I>ut. 
as the latter decomposition product is injurious to plants it was neces- 
sary to add sodium phosphate to correct this. Further than these 
substances the nutritive solution contained mineral ingredients in the 
form of calcium nitrate, potassium chloride, magnesium sulphate, mono- 
potassium phosphate, and iron chloride (trace). 

The plants used were alga 4 , varieties of NpiriHjifnt and Zyijnemn . The 
assimilation of carbonic acid from 1 1 m* air was prevented by the total 
exclusion of carbonic acid in some cases, and in others by using a nutri- 
tive solution free from potassium, since Noblm has shown this element 
to be essential to assimilation. In order to trace the formation of or- 
ganic matter in the plants they wcic in some trials rendered sturch- 
lree by monosodium phosphate; in others the increase* in weight of the 
dry matter of the plant was noticed. 

The plants weie placed in nutritive solut ioins both with and without 
the fornuc-aldehyde-sodnun sulphite. There was an e\tensi\e formation 
of starch in the cast* of both alga* wherever the formic aldehyde sodium- 
sulphite was used. This was evident both from the microscopic tests 
for starch and the inci cased weight of the plants. It was found further 
that the amount ot formic acid salt in the nut l it i\ e solutions diminished 
noticeably as the plants grew. The experiments wore so thoroughly 
controlled in every paiticular that it seemed evident from the results 
that formic aldehyde had been used by the plants to form standi. 

The following resume is by the author: Green plant cells can utilize 
formic-aldehyde sodium sulphite in tin 4 formation of standi, decompos- 
ing this salt and condensing the formic aldehyde set free, in this syn- 
thesis light plays an important part, the formation of starch being 
greater or less according as the light is more or less intense. In a 
good light and under total exc lusion of carbonic acid, starch is formed 
very rapidly in plants which have been rendered starch free, and the 
standi may be stored up in considerable amounts. The plants also 
increase in weight of dry matter. The reducing power of the nutritive 
solution containing formic aldehyde sodium-sulphite, as show n by potas- 
sium permanganate, decreased rapidly when Spiroyyra was grown in it, 
indicating that the salt was being used by the plant. 

This experimental evidence of the formation of starch in the plant 
from formic aldehyde lends to the llaeyer hypothesis a degree* of 
probability never enjoyed before. Although only a part of the process 
can be followed, and no formic aldehyde can be detected in the green 
plant cells as proof that the assimilated carbonic acid is first changed 
to formic aldehyde, it is believed that this ueed not detract from the 
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plausibility of this theory. Formic aldehyde*, being exceedingly active 
does not remain as such in the cell, but is converted at once into more 
complicated compounds, and does not collect insufficiently large amounts 
to be recognizable. The collection of minute quantities of free formic 
aldehyde would be dangerous to the plant, since, as previously shown 
by the author, it is a cry poisonous to plants. — K. AV. A. 

Chemical composition of peptones, I\ Sen [ ttzenber<tER (Compt, 
rend*, 115 (1 s'9,2), Xo. i, pp. ;>OS- k >ir>) t — Fibrin of horses’ blood, well 
washed and pressed, A\ T as tr<*ated while still moist in portions of 350 
grams, corresponding to 75.5 grains of dry fibrin, Avith 2.5 liters of 
distilled water at 40° C. containing 12 c. e. of jmre com*entrated hydro- 
chloric acid. The product swelled up immediately and became trans- 
parent and gelatinous; 7.5 grains of 100 per cent pepsin extract dis- 
solved in 50 c. c. of lukewarm water was then added. In less than one 
minute the swelled and gelatinous mass was completely liquified. The 
whole was then poured into a llask. Ten e. e. of 20 per cent prussic 
acid was added to proxent miciobic changes, and tin* solution was 
maintained a* a temperature of 10° <\ for five hours. In this manner 
there was obtained a limpid liquid almost colorless, at tin* bottom ot 
Avbieh was a light, fldCeulcnt, brownish deposit. The weight of this 
floccular residue, which contained the fat, a little liematin, and prob- 
ably the nuclein, represented 4 to 4.7 per cent of the dry fibrin used. 
The solution exhibited the characteristic reactions of peptones pre- 
pared from albuminoids. The hydrochloric acid added at the begin- 
ning of the operation was remoAod by a strictly equixalcnt amount of 
oxide of silver. The chloride of silver was separated out by heating 
in a water bath and the clear solution was filtered. The filtrate was 
neutral to reagent paper. It was evaporated in a water batli to a sir- 
upy consistence and afterwards evaporated to dryness in a vacuum. 
The friable mass thus obtained was pulverized and left for a few days 
in the dessieator and then weighed. The brownish powder resulting 
is designated fibrin peptone. This fibrin peptone thoroughly dried in 
a vacuum showed the following composition (deducting the ash), which, 
as will be seen, approaches closely that of the amphopeptone of Kiihne 
and Chittenden : 


Carbon . . . 
Hydrogen 
Nitrogen. 
Oxygon ... 
Sulphur . . 


Fibrin -pep- 

Ampho- 

| tono. 

paptone. 

l*cr cent A 

Per cent. 

40. lri 

48.75 

1 7. 09 

7. 21 

10. 33 

16.26 

\ 27. 40 

I _ 

$ 27.01 

\ 0.77 


The fibrin -peptone was heated at betweeu 150° and 180°0. for six hours 
with three times its weight of barium hydrate. The products of the 
reaction were as follows: Ammoniacal nitrogen 4.1 per cent, carbonic 
acid 5.04 per cent, acetic acid 3.1G per cent, and fixed residue 87.83 
per cent* 
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The sum of the products found is practically equal to the original 
weight of fibrin-peptone, 99.35 per cent. These results seem to indi- 
cate that no water is fixed during the decomposition of the fibrin- 
peptone under the influence of baryta. The elementary analysis of 
the fixed residue fVom the baryta, deducting ash, was as follows: 



Per cent, 

Found, j Calculated. 

Carl >on _ 

*17. 52 

l 

47. 35 

Hv<lro^tsu ...... ....... ............ ....... i 

7.01 

7. 47 

TVltiPogfin 

12 03 ! 

12. 03 

Oxygen 

31.04 i 

1 

32. 25 




The fixed residue 4 obtained with baryta is a mixture of variously con- 
stituted amides, largely cry stall! /.able, and of the same nature as those 
obtained from fibrin directly by the action of baryta,. This confirms 
the statements of Meisner, Kiihne, and Chittenden that fibrin-peptone 
is not a homogeneous product.' — w. h. n. 

Fixation of the ammoniacal nitrogen of gas liquor by straw, 
DE Vogue (Vompt. void., U'> (/<s//2), Xo. 4, pp. 25, w;). — Tin 4 ammoniacal 
w aters from the manufacture of gas at Cosne contain on the average 13 
grams of ammonia per liter, of which 9 grams are combined with car- 
bonic acid and 4 with sulphur, cyanogen, and other bodies whose deter- 
mination is not of interest in this connection. Applied to dry fields 
at the rate of 25 cubic meters per hectare, these waters very largely 
increase the yield. 

With a view r to storing their nitrogen during the seasons when these 
waters could not be applied and to putting them into a form applicable 
to the culture of cereals, it was decided to mix them with straw' to 
produce an artificial manure. 

For this purpose 2,500 kg. of straw' w r as saturated with 9,000 liters of 
the waters in an apparatus w hich permitted the temperature to be ob- 
served and the gaseous products to be analyzed. At first violent oxi- 
dation took place, accompanied by a decided elevation of temperature, 
with evolution of carbonic acid and much vapor of water. The maximum 
intensity of reaction in the pile of manure was reached at the thirteenth 
day. The gas evolved contained 32 per cent of carbonic acid and only 
traces of oxygen. The temperature exceeded 100° 0. The liquid which 
came off from tin 4 , mass was strongly colored black. Treated w ith 
acids, there was precipitated a black, iioeculent material, which was 
soluble in potash and presented the appearance of the black substance 
from animal manure. 

After the thirteenth day the reaction diminished in intensity, but the 
evolution of carbonic acid continued with decreasing activity to the 
end of the operation, which was complete in about tour and a half 
months. The mass had decreased in w eight 4,200 kg., or a little more 
than one third. It presented the appearance of half rotted black 
manure. 
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Samples of the artificial manure taken on the thirty-third day of the 
operation were analyzed by Sell losing, with the following results : Water 
80 per cent, dry matter 20 per cent. The nitrogen content of 100 
grams of the fresh manure was: 

Xlilli^rnmn. 


Nitroffon KM) C 07.10 

® *’* i rrtamed in eoinlmiatiou 120.72 

Organic nitrogen 483.31 

Total (mil) 


The bet ter qualify of natural manure contains less Ilian four to live 
thousandths of nitrogen. The artilieial manure, therefore, is richer 
than the natural up to the thirty third day. A! the end of the opera- 
tion it is calculated that only the initial amount of nitrogen was fixed, 
hut it is possible that by shortening the duration of the fermentation 
and modifying the reaction a higher result might he obtained. 

Another point of interest observed was the reart ion between the ear- 
honate of ammonia of the liquor and the organic matter of the straw. 
The eomplex black substances mentioned above* are formed and com- 
bine witha part of tin* ammonia. Carbonic acid is sot free from this 
source as w 4*11 as by slow combust ion of the straw. 

From a practical standpoint the experiments are of interest, as in- 
dicating a convenient means of utilizing these aimnoniacal liquors on 
farms in the vicinity of gas works. — w. ti. n. 

The comparative nitrification of humus and unaltered organic 
matter, and the influence of the proportion of nitrogen in humus 
on nitrification, P. Pkiiakd (Ah?k Aqvoh ., is ( 1 No. 7, pp. 337- 
331). — This comparison was made on mixtmes of sand with twovege 
table molds containing respectively 3 and 5 grams per kg. of nitrogen 
amt with cotton seed meal. 

Six experiments with each mixture were made, (1) the plain soil mix- 
ture, (2) soil mixture with 2 per cent of cai honate of lime, (3) soil mix- 
ture with 0.2 per cent of caustic lime, (4) soil mixture and 0.5 per cent 
of plaster, and (0) soil mixture and 2 per cent of carbonate of lime and 
0.5 per cent of plaster. The mixtures were placed in brown glass jars 
which were arranged so as to allow of the circulation of air and water 
through the soil, the method of procedure being the same as that 
described in former papers by the author.* The experiments lasted 
from dune 2, 1891, to February, 1802, and tin* results are tabulated in 
full. The author’s summary of Jesuits is substantially as follows: 

The humous soil gave considerably less nitric nitrogen than the cot- 
ton -seed meal mixture under like conditions. In the three series the 
minimum of nitrogen was produced in the soils to which no lime com- 
pounds had been added, 3.48-4.20 per rent of the initial nitrogen in 
soils containing lmmus, 16.18 i>er cent of that in the cotton-seed meal 

* Compl . mid., 114 (1892), p. 81 (K. S. K., vol. jji, p. 036) ; Ann. Cliim, et 25 

(1802), p. 271 (K. S. U., vol. ui,p.917). 
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mixture. The maximum was obtained in soils containing carbonate of 
lime and plaster, with hunms, 1 0.15-10.40 per cent; in cotton seed 
meal soil, 7.40 per cent. The next lower results were with carbonate 
of lime, with humus, 0.05-0.08 per cent; in cotton seed meal soil, 22.35 
per cent. In the humous soil the mixture of lime and plaster gave 8.85- 
8.03 per cent. Lime alone with lmmus, 7.00-8.08 per cent, with cotton- 
seed meal, 10.84 per cent. The gypsum alone furnished more than the 
limoin the cotton seed meal mixture, 21.10 per cent; and less than the 
lime with humus, 0.20-7.01 per cent. The production of carbonate of 
ammonia and nitrification are quite slow in the humus, but in cotton seed 
meal under the action of lime or carbonate of lime the formation of car- 
bonate of ammonia proceeds more rapidly than nitrification, and there 
is consequently a considerable loss of ammonia. Where plaster is used 
this carbonate is converted to sulphate and loss of ammonia prevented. 
As gypsum with humous soils gives an acid reaction which interferes 
with nitrification, it is well to apply it in connection with lime or car- 
bonate of lime. 

The amounts of nr rogen nitrified in two humous soils containing the 
same initial proportion of nitrogen wen* practically identical, showing 
a certain constancy or fixity of composition of the humus. The, abso- 
lute amounts of nitric nitrogen formed increased with the initial amount 
of nitrogen, but the ratio decreased. 

IV r cent. 


Soil «ith carbonate of lime., j ^ I"": ti. !i7 

Soil with carbonate of lime and i l grunt liirrogtm pvr kg 10.15 

planter. timl 5 gi juiih nit rogen per kg 4. 5a 


0. OS 
2. 01 
10.40 

a. 48 


With the cotton -seed meal mixture the results wen* even more strik- 
ing. 

In spite of the slow nitrification of the humus in sandy soils poor in 
calcareous matter, there is still sufficient nitric nitrogen for the needs 
of vegetation if a large proportion is not lost in the drainage. 

The mixing of gypsum and carbonate of lime (preferably marl) with 
composts (L to 2 kg. of* plaster to 1 c. m. of compost) which arc to be 
applied to the soil in the spring, is recommended as the most feasible 
plan for promoting nitrification and preventing loss of ammonia, both 
in the manure and in the soil. — w. n. R. 

Contribution to the study of drainage waters of bare soils, 
third paper, P. P. Deii6rain {Ann. Agron., 18 {18912 ) , No. 6*, pp. 
273-299 ). — The methods employed in this inquiry were explained in 
detail in previous papers. The observations recorded in this article 
were made on 14 samples of soil in large earthenware pots, and 
extended over the period from March, 1891 , to March, 1892. They relate 
to (1) the relation between rainfall and drainage, (2) the nitric nitrogen 
in the drainage waters of urnnanured soils, (3) the amount of nitric 
nitrogen per cubic meter of drainage water, (4) the nitric nitrogen in 
manured soil, and (5) the nitric nitrogen in drainage waters at different 
seasons of the year. 
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Rainfall and drainage . — The observations of rainfall ami drainage 
calculated to millimeters arc recorded in the following table; 


liaiufatl am 1 thmuayeftom \l*u ih, lS'M, to Mauh , /S r C\ 



sptin^ SuiuniM 

\uhitun 

Win tor 

Whole 

\tai 

— 



— 

— 

Kaint.il 1 

Diaun^t ( i\ < i ut ot huuti t n ]»ots) 

170 2 170 7 1 

**1 1 7» 1 

01 7 

02 .1 

12”* 0 
112 0 

ftCi 7 
20 i 7 

K »t jo 

-" i_ r 'i 

1 1 

1 1 



Comparing tin* latios of (linuidgo to i anifall loi 1 lio different seasons 
of* the above mentioned penod villi those ol pie\ious yeais, we have 
the following Jesuits: 


tlaho ol (hannufi la xmi/all (hunt*/ diffcxnt hiason* and i/tats. 


• S( isoil 

\t u 

Kalio 


S]>mi 

1H0II 

K mil ill 

r>2 7 




Ih mi 

do 0 

1 2 


1VM 

L unhill 

170 2 

2 7 



I>l »IH«|„I 

74 5 

Siinuni ’ 

Is^O 

L unt til 

104 0 




1>1 lilt 1L.I 

7 0“ 

21 I 


1800 

K uut ill 

loo s 




l>i un»4< 

r >h 0 

1 7 


U01 

K uulall 

170 H 




l>i mi i r t 
h uni ill 

r> i 

i 1 

Antunm 

lh89 

70 r » 

1 i 



I>1 UIJilM 

VI 7 


. 1800 

K unt ill 

07 1 

1 (, 


1 

Ihmii i20 

20 >“ 


1K01 

h unt ill 

01 7 

1 t 



1 ]>t muiv.1 

02 i 

Wmtu 

lhHO 00 

U unt ill 

10 7 

1.4 



1>I IIII l K < 

70 l» 


1801 02 

1 Kuutiill 

1 J p > 0 

1 1 



i Hi mi i^i 

112 0 - 


Tlie differences in amounts of dunnage on lnanuied and nninaniued 
soils weie as loffov s: 


Gtifrnoi) 

Will tin < t]iH s 
Martini hat 
Pal host 


Munmul 

1 mn t 
mut il 

1 ir » 

\ 

277 1 

2 >0 

0 

271 2 

,i 2 

7 

227 7 

| 210 

0 

271 8 


Oilloi 
«m i 


+ 18 <) 
H ? > 
l 5 8 
— W 8 


The TVl.irinilhiit and l’alhost soils are black, licit in organic matter, 
and very peimeable. Tins prol>al>]> puiti.illy explains the exceptional 
results, particnl.ulv m ease of the hitter. 

Nitric nitrogen in tin drainage waters of an man a red soils . — The drain- 
agewatei v as collected and analyzed foi nitrates thirteen times during 
theyeai. Calculating the amount of nitric nitiogon in the drainage 
water on the basis of kilograms per liectaie, wc have the following 
results: 
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Nitric nitrogen in the drainage waters of nninanimd noils. 


Griguon meadow 

Griguon in good condition 

Griguon exhausted 

Ward root] uea 

JUarmghom 

Marini Unit 

Pal host 


Kg |wr lx< t ir« 

78. 52 

115.05 

71.70 

75. 80 

112.00 

... 02.00 
05. 1 1 


These figures are much higher than those obtained by Wariugton at 
Ifotliamsted, 1877 to 188f>. TIis average was 14 kg., as compared with 
83.01 kg. obtained in tins experiment. For the purpose of illustrating 
the variation in nitrification in the same soil during different years, the 
amounts of nitric nitrogen in the (damage waters during the period of 
March to November, L890 and 1891, arc compared in the following table: 




| 


'llll.ll 



1 1890. 

1891 

lhOO.md 



I 


1891 

WumIum *| nt ^ 


1 r>2 4 

r >8 2 

210 0 

iiliuinuh' m 


1 J> 1 

92 a 

221 0 

]Vl.ii imlli.il 


02 -> 

; 49 9 

| 112 4 

Ciillioii 


1 45 0 

51 A 

1 90 5 

As <‘tag< 


U7 0 

01 0 



Since the conditions in 1<S91 wen* fullx as favorable to nitrification ns 
ill 1890, it w as thought probable that the decrease in the amount of 
nitrates was due to the disappearance of the readily nit rifiable material. 
It appears that in a bare soil of average fertility I per eent of its 
combined nitrogen is transformed into nitrie nitrogen during one year, 
but this transformat ion is ver> variable in different soils. For example, 
the Blaringhem soil, which produced the greatest total amount of nitric 
nitrogen in 1890 and 1891, was in this respect inferior to the AVard- 
recques soil in 1890 and superior to it in 1891. Tt has been observed in 
culture experiments on the YVavdreeques soil that a full return is not 
obtained unless the crop immediately follows a liberal manuring. The 
Marmilhat and Palbost soils showed similar ability to preserve their 
fertility from w aste by drainage. 

Amount of nitric nitrogen per cubic meter . — The amount in grams per 
cubic meter of nitrie nitrogen in the different drainage waters was as 
follows : 

Nitrie nitrogen per cubic on hr oj dramagi water J row different noils. 


Griguon, meadow 51. t 

Griguon, without fertilizer 51. 7 

Griguon, manured 69. 9 

Griguon, exh minted 51.0 

Griguon, manured 57.0 

Grignon, liquid manure 59.4 

Grign on, liquid maim ro without NJb 01.3 
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W&Arecqnca, without fertilizer 33.0 

Wailrmpiew, manured 53. 0 

Blaringheui, without fertilizer 39.0 

Marin il hat, without fertilizer 1^-0 

Marmilhat, manured 38. 7 

Palbost, without feitilizer 17. (5 

Pul host; maim icd 31.3 


Mean 42. 9 


The average for all the unmamued soils is 31.7 grams, as compared 
with 21,05 grams, found by Franlvland on similar soils at Pothamsted, 
while the amounts yielded by the Palbost and Marmilhat soils are 
smaller than Frauklaiul’s figures. This is explained by the facts that 
these soils were \ery poor, nitrilieafiou was less active, and drainage 
more abundant. 

Nitric nitroyen in manured soils . — Five pots containing different soils 
received manure of the same amount and kind, five duplicate pots of the 
same soil remaining unmamired. The amounts of mtiie nitrogen from 
the different pots during the year, calculated to kilograms per hectare, 
were as follows: 

Ntlric nitrogt n m marnutd 


Gi i^non 
(xnj'iion 
Wmrtm qm h 
M amulhat 
1’ulbost . . 




M.tnnn il 

Unma 

iiilihI 


j 

104 52 

no 05 

. . . . 

’ , ! 

> Hi 10 

71 70 

. - . 


l.m 48 

7 t 80 

. . 


121 56 

01 06 



100 41 

GJ 44 


Dill, v 
i m o. 


78 r >7 
68 % 
50 JS 
50 50 
43. 00 


We see hern a relation between the rapidity of drainage and activity 
of nitrification. The Grignon soil contains more water than the Mar- 
milhat, but the Wardreeques soil, which retains it very well, mtiities 
the nitrogen of the manure less readily than the Marmilhat soil, which 
parts with its drainage w aters rapidly. During f lie year the Grignon 
soil nitrified a third to a fourth of the nitrogen applied, the Ward- 
reeques and Marmilliat soils a fifth, and the Palbost soils only a seventh. 
It is evident that if a large application of manure is made on the Grig- 
lion soil there is a risk of a considerable loss of nitrogen. It is prob- 
able that a large fraction of the 1IJ4 kg. of nitrogen formed during the 
year in the manured soils, and the 143 kg. formed in the unmamired 
soil would not be entirely utilized by the crop and would be lost in the 
drainage. Liberal manuring might be practiced with less danger on 
the Marmilhat or Palbost soils, where nitrification is slower. 

In general, in the manured soils the largest amounts of nitrates 
were found between March l and 24. The soils receiving untreated 
liquid manure and liquid manure from which the ammonia had been 
removed gave results practically indent ical throughout the year, the 
largest amounts of nitrates being produced October 11 to 20, although 
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nitrification seemed to be somewhat delayed at first in the soil receiv- 
ing the latter. 

The investigations show Unit the nitrogenous mattered' manure is 
more nitri liable than that of the soil, since about a hundredth of the 
latter and a seventh to a fourth of the former are nitrified during a 
year. 

Nitric nitrogen contained in drainage waters during different seasons 
of the year . — The variation in nitrification at different seasons of the 
year is a matter of prime importance. The. nitrates formed during 
spring aid the early growth of plants; those formed in summer, while 
they may not be of use to cereals, are utilized by beets and other root 
crops, etc.; while those formed in autumn and winter are lost for the 
most part. The following table shows the amounts in kilograms per 
hectare of nitrates found in drainage waters at ditferent seasons of the 
year. 

Nitrogen of manure* nitrified during difi'ncnl seasons. 


,,..5 „„ (, manuml - ' 

78 88 

39 84 

58 84 

21.30 

198 86 

(iivnon - * {wiUhuiI lt>i 1 ili/t t 1 

:uj 42 

15 81 

47. 00 

10 09 

115 95 

lhflWomr ! 

42 40 

23 (10 

11.84 

4. 01 

82. 91 

J . 

4f> 48 

20. 10 

42 10 

19 44 

130. 48 

1? 10 

13. 44 

27 00 

15 Oft 

73. HO 

.... 

:i] :m 

7 02 

14 41 

3 84 

50 08 

«•— >- •ir.K'ft.i.w,-: • - 

44 :.2 1 

22 9 * 

34 20 

i 19.92 

121 56 

1 ir> 84 i 

id si! 

17 28 

j 12 14 

02. 00 

DUKmvihv 

28 68 

0 12 

10.92 

! 7 78 

59 50 

P‘ilhosi fuiiuiurttd 

i without teitihz<‘i 

30 9ft ! 

ir> 90 

30 42 

, 17 10 

i 100.44 

IX OH 

18.18 

21.04 

, 11.95 

| 01.02 

Difforonee 

23. 88 

1 


15. 38 

; 0 10 

! 

| 45. 02 


The loss of nitrates was greatest in autumn during 1891. A com- 
parison of figures for three years shows the same average*, result, al- 
though in 1890 the greatest loss occurred in summer. Nitrification 
has not been active in spring and winter. The need of applying nitrate 
of soda in the spring is suggested by the fact that nitrification is re- 
tarded and the supply of nitrate in the soil is small at that season. 
The formation of nitrates is rapid in summer, but the rainfall is small 
and consequently the total loss of nitrogen is not very large. Tt is 
during the abundant rain of autumn that the nitrates are rapidly 
washed out of the soil. 

On an average one fifth of the nitrogen of manure is nitrified dur- 
ing the year of application and either utilized or lost. Of the total 
amount 10 per cent is found in the drainage water in spring, about 5 
per cent in autumn, and only S per cent in summer. 

The author’s summary of results is as follows: 

(1) The ratio of rainfall to drainage on fallow soils is very near 
unity in winter and autumn, increases in the spring, and is largest in 
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gammer. During the year (March, 1891, to March, 1892) the amount 
of drainage obtained was a little larger than one half of the rainfall. 

(2) The ratio of rainfall to drainage varies widely on different soils. 
A soil which had been improved by drainage nevertheless allowed the 
water to percolate readily , while another, whieh suffered more from 
dryness than excessive moisture, retained the water well. The first, 
moreover, rested on an impermeable subsoil, the second on a very per- 
meable white chalk. It would appear therefore that it is an error to 
conclude that the nature of the subsoil more than the composition of 
the soil itself determines the utility of drainage. 

(8) Farm manure in no case exercised a perceptible iitiluence on the 
flow of drainage water. 

(4) Soils under the same conditions of temperature and moisture 
yielded in the drainage water quantities of nitrogen almost twice ns 
large in one ease as in the other, 

(5) A soil which during one year of the experiment gave a large quan- 
tity of nitric nitrogen in the diainage water, in the following year gave 
much less, while the soil in which nitrification had been moderate the 
first year, gave the second year a quantity equal to or even larger than 
that yielded the first. It is not true therefore that t lie soils which con 
tain the most nitrifiable nitrogenous matter arc those which are the 
most readily exhausted. 

(6) During the year 1K91-92 the amount of nitric nitrogen in the 
drainage water averaged 81.7 kg. per cubic meter, the proportion 
rising to 51 .7 kg. for soil in a good state of fertility and falling as low as 
17.0 kg. 

(7) Oil applying to the soil a liberal amount of farm manure it was 
found that the amount of nitric nitrogen in the drainage water was 
invariably increased, but not uniformly. This supports the view' that 
flic nature of the nitrifiable material does not exert a decisive influence 
on the amount of nitrogen carried off by the drainage water. During 
one year a fourth to a seventh of the nitrogen of the manure passed 
off in flu* drainage water of fallow soil. 

(8) The drainage waters of un manured soils do not carry off equal 
quantities of nitric nitrogen during all of the seasons. In autumn the 
loss is considerable and in the spring it is least. The quantity of nitro- 
gen nitrified during this period is nevertheless larger than during sum- 
mer or winter. 

(9) The abundance of nitrates in the drainage waters in autumn, 
amountingon an average fort hree years (1889-’90,1890-’91 9 and 1891~ ? 92), 
to 40.0 leg., corresponding to 250 kg. of nitrate of soda, indicates tlio 
necessity of having the soil covered with a crop (cultures dfrobees) in 
autumn. 

(10) The small amount of nitrates in the drainage of spring, which has 
amounted on the average for three years on unfertilized soils to 17.03 
kg. of nitric nitrogen, suggests the wisdom of applying nitrate of soda 
at that season. 
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(11) On manured soil the water is rich in nitrates in the sjiring. It 
is very probable that this production of nitrates following an applica- 
tion of manure is due to the transformation of ammonia. 

(12) During the year 1891 -’1)2, of 100 parts of nitrogen of the manure 
apj died to the different soils, 10 were nitrified in the spring, .‘5 in sum- 
mer, nearly 5 in autumn, and about 2 in winter, forming altogether 20 
per cent or one fifth of the nitrogen of tin 1 manure. 

(13) It is the firstrainsof autumn which furnish drainage* water richest 
in nitrates. At this time it contains an average of 70 grains per cubic 
meter of nitric nitrogen. In manured soil this amount rises to 130 
grams. In winter the water is poorest; it contains in December- Jan- 
uary not more than 10 grains per cubic meter, /. e. 9 1 part of nitrogen 
per L00.000 parts of water. 

The results obtained by a study of tlie drainage* water from cultivated 
soils will be given in the next memoir. — av. u. u. 

Distribution and form of iron in barley, 1*. Petit (Compt. muL 9 
lib (/«v>2), jVo. /. pp. — For determining thestateof combination 

of iron in barlev grain, 100 grains of finely ground dry barley was 
treated with boiling absolute alcohol, containing 1 percent hydrochloric 
acid, for six hours in a Soxhlct extraction apparatus. There was ob- 
tained from 100 grams of dry barley — 


Mg. 

Iron extracted 1>,\ achliliwl alcohol l. jo 

Iron in the retail tic 19.28 

Total 20.38 


The determination of iron directly in 100 grains of the dry barley 
gave a total of 20.3 mg. This showed thatalmost the whole of the iron 
of the barley is in the state of nuclein. To determine the distribution 
of the iron in the different parts of the grain the barley was treated 
with a boiling 5 per cent solution of soda tor two or three minutes. 
This treatment allowed the grain to be readily separated into three 
parts, embryos, integuments, and albumen. Each of these was dried 
and burned and the iron determined in the residue. The results were 
as follows: 


Tlritxl embryos 

llltcgUlMOUtR - 

Albumen 
Soda Holution . 


Weight. 

IlOtJ. 


dram s. 

Mq. 

Per cm t. 

4 3T»« 

4 iW 

0 110 

8 471 

K.2« 

0 097 

«5. 127 

1 r»r> 

0. 002 


,.10 



As shown above, the iron is contained almost exclusively in the in- 
teguments and embryos. Finally, the author endeavored to determine 
whether germination produced any change in the form and distribut ion 
of the iron. For this purpose barley was placed in the Nobbegerminator. 
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When the plumules and radicles a ppeared they were removed, dried, and 
extracted with acidulated alcohol, with the following results: Weight 
of embryos with radicles 4.97 grains, iron iu the alcoholic extract 0.2 
mg., iron in the alcoholic residue 2.2 nag. 

The quantity of iron not in the form of nuclein varied but little, but 
the proportion of the iron diminished. This indicates that the embryos 
possess their own reserve supply of iron and that it is not derived from 
the albumen and integuments. — w. h. b. 

The culture and treatment of tobacco, J. Kessler ( Landw . Vers, 
titat.y 40 y pp. 333-43S ). — {Since the publication by the author in J8G7 
of his book on tobacco aud tobacco culture, many new studies have 
been made, and these, together with the results of previous experience, 
are treated in this article under the following heads: (1) Demands of 
the trade, especially with reference to burning qualities; (2) what 
amount of chlorine is allowable and what amount of potash essential 
to the desired burning quality; (3) effect of soil on the burning quality; 

(4) amounts of chlorine aud potash removed from the soil by different 
crops and effect of previous cropping on the burning quality of tobacco; 

(5) amounts of potash and chlorine furnished the soil in different ma- 
nures; (0) effect of manuring on burning quality; (7) effect of previous 
cropping and manuring on the properties of tobacco other than that of 
burning; (8) injurious and beueiicial methods of cropping and manur- 
ing tobacco; aud (9) practical conclusions. 

The various properties of the tobacco leaf, burning qualities, size, 
weight, delicate structure, elasticity, color, and fermentative properties, 
are all more or less affected by the variety of tobacco, the soil, time, 
and manner of manuring, manner of setting, treatment of the plants 
in the field, climate, ami time of harvesting. The properties of to- 
bacco may also be very materially affected by the manner of curing, 
the condition of the weather during drying, time of hanging, the way 
in which it is kept until fermentation, and the fermentation itself. 
The fact that so many factors play a part in determining the quality of 
tobacco makes this subject an especially difficult one to study. Further 
than this the author points out that it is more difficult to follow the 
progress of tobacco than that of most other plants. The intermediate 
stages between setting and curing offer little chance for study of the 
development of the qualities of the plant, as is the case with sugar 
beets, fruits, etc. 

Limits to chlorine mid potash in tobacco . — To secure the desired burn- 
ing quality, the amount of chlorine must not rise above a maximum nor 
the amount of potash sink below a minimum. In 1889 studies were 
made of 4(> samples of tobacco grown in Baden on different soils and 
with different manuring. From these studies the conclusion was 
that tobacco continued to glow longer, i . c., burned better, the more 
potash and less chlorine (sodium chloride) it contained. The higher 
the potash content the more chlorine may be present without materially 
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affecting the burning quality ; that is, a high potash content in a meas- 
ure offsets the effects of the chlorine. It is stated that in general to- 
bacco will be of inferior burning quality which contains more than 0.4 
per cent chlorine and less than 2.5 per cent potash. 

Effect of soil on burning quality of tobacco . — As a result of the studies 
referred to above it was found that while tobacco from sandy soils con- 
tained on an average only 0.20 per cent of chlorine, that from heavy 
soils contained 0.02 per cent of chlorine, and that tobacco from light 
soils averaged 2.8 per cent potash, while that from heavy soils averaged 
2.1 per cent. The indications are that to secure the best burning qual- 
ities tobacco should be grown on light or medium soils, but uot on 
heavy clay soils. 

Effect of manuring on bunting qualities . — It was mentioned above 
that to be of good burning quality tobacco should not contain more 
than 0.4 per cent chlorine to 2.5 per cent potash, that is, six times as 
much potash as chlorine; consequently fertilizers for tobacco should 
contain at least six parts of pot ash for every part of chlorine that is at 
the disposal of the plant. The closer the relation bet ween potash and 
chlorine in a fertilizing material the Jess it is adapted for tobacco. Of 
a large number of fertilizing materials examined night, soil was found 
to be the least adapted for tobacco, containing 100 parts of chlorine to 
10 parts of potash. Kainit, with 100 parts of chlorine to 50 parts of 
potash, was little better. The results of analysis of a large number of 
samples of liquid manure showed the relation between potash and chlor- 
ine, to vary widely with the feeding stuffs from which it was made and 
with the potash and chlorine content of the soil on which these feeding 
stuffs were grown. The parts of potash per 100 parts of chlorine ranged 
from 182 to 017. It will be pointed out later that while under certain 
conditions any liquid manure may be disadvantageous to tin* quality 
of tobacco, the assumption that liquid manure is disadvantageous in 
all cases is incorrect. In barnyard manure the relation varies much 
the same as in liquid manure, depending upon the kinds of food eaten 
and the soil on which they were grown. The manure from feeding 
materials rich in potash, as beets or potatoes, is far better adapted to 
tobacco than that made from crops containing a lower percentage of 
potash. In the examination of a large number of samples of barnyard 
manure the potash was found to range from 43(1 to 1,450 parts per 100 
parts of chlorine. In general the manure from cattle is better adapted 
for tobacco than that from horses, and manure from slice]) and swiue 
should not be used in growing smoking tobacco. Sugar beet residue 
contains a small amount of chlorine in proportion to the potash (100 to 
1,041), but a trial of this material on tobacco failed to give any per- 
ceptible result the year it was applied. A large number of experiments 
have been made by the author with potassium nitrate, potassium sul- 
phate, potassium muriate, pun tied potash magnesium sulphate, gyp- 
eum, and common salt* The chlorine compounds always injured the 
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burning qualities noticeably; and the potassium sulphate and potas- 
sium nitrate often improved this quality, though not always, the fail- 
ure being due, it is believed, to the potash not being sufficiently dis- 
tributed through the soil, or where heavy applications were made, to 
the formation of too concentrated solutions. 

The tobacco plant produces material very rapidly and requires a con- 
stant supply of plant food from the soil, but on the other hand it is 
exceedingly sensitive to concentrated solutions. The latter are unfavor- 
able to a healthy growth. It is an important matter therefore that the 
fertilizer, especially the potash, be thoroughly mixed with the soil to a 
depth to which the roots extend. This may be accomplished in a 
measure by applying the fertilizer late in the fall or better by applying 
it a year previous to tin* giow th of tobacco and in the meantime grow- 
ing crops which take little potash from the soil. Potassium sulphate 
and purified potash magnesium sulphate may be applied for tobacco 
late in the fall as well as in the spring. Potassium nitrate should only 
be used m the spring ami in small quantities, otherwise there is danger 
from too concentrated solutions. Trials by tin 4 author of using potas- 
sium carbonate in the form of wood ashes gave a tobacco of good burn- 
ing quality, but when huge quantities were used the development of 
the plant was hindered, probably, the author thinks, by the alkaline 
reaction. On soils containing much humus this alkaline reaction will be 
neutralized. Soils poor in humus may be injured for tobacco by applica- 
tion of potassium carbonate m the fall, and precautions should be 
taken in the use of this material foi fall manuring. Besides this the 
price at present is too high for its economical list 4 in practice. In a 
single trial with potassium phosphate this material aided the develop- 
ment of the plant, but did not improxe the burning qualities. 

Precious culture of bind for tobacco . — The qualities of the soil and 
the manuring are largely responsible for the early or late ripening and 
the regular or irregular ripening of tobacco. Tobacco plants ripen 
later on soils rich in organic matter oi those on which clover or Jucern 
liave been previously growm, except in the east 4 of sandy soils, where 
the organic matter decomposes rapidly, so that the clover has little or 
no disadvantageous effect on the ripening of tobacco following it. 
Heavy applications of nitrogenous manures ictard ripening. Tobacco 
richly manured with liquid manure, night soil, barnyard manure, or 
nitrate of soda ripens late. If the plants are set late on holds so 
manured or those rich in luimus the leaves may not have time to ripen, 
and a greenish leaf will result, which in burning gives an unpleasant 
odor. Especially disadvantageous is the practice of applying liquid 
manure to grow ing tobacco during the summer. This tends to the pro- 
duction of large leaves, but the leaves are also thick and often fail to 
ripen. The desired brown color is not obtained w hen barnyard manure 
is replaced in a too high degree by saltpeter. In one case oil-eake meal 
bad a much better effect than saltpeter, but oil cake meal should be 
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used only on louse, sandy soils and not on heavy soils. The falling oil* 
in burning qualities sometimes uoi.ie.ed where tobaeeo is grown eon- 
tinuously for a sueeession of years, the author believes is often due 
to the depletion of Hie soil in available potash and the inerease in 
ehlorine. The larger the amount of produets rieh in potash and poor 
in ehlorine which are sold otf from the farm, and the poorer the barn- 
yard manure is in potash and the richer in chlorine, the less adapted 
will the conditions become for growing tobaeeo. 

In the investigation of tobacco grown on different soils, as mentioned 
above, it was found that the product from sandy soils contained quite 
as much potash but much less chlorine than that from heavy soils. In 
experiments in ISS1 and 1SS5 in using different manures for the prepar- 
atory crop, no effect was noticed from the chlorine contained m the 
fTtiii/ers applied the year previous to tobacco. This will be the ease 
on .sandy soils through which the chlorine is easily ieachcd. Corn, beets, 
lucern. and red elovci arc among t host* crops which remove tin* largest 
amounts of pot a -h from I he soil. I f these material * at e fed on the farm 
and 1 he manure carefully collected and preset \ ed, no considerable deple- 
tion of the soil in pot a "h should result . lor 1,000 pounds of animal prod- 
uct, live u eight, contains only from 1 ..*» to L\ I pounds of potash, and 
1.000 liters of mdk contains about ‘».7 pounds ol potash, together with 
liom 1 to 3 pound' ofchl.n inc, and in some cases much mine, in legions 
where tobacco is grow n, however, it is advisable !•» grow gram, rape, 
and hemp for the mni ket rat hci than pufatne.' or io n s, and P» cultivate 
huge* amount s ol fodder plants 1«> be com erted into animal products. 
As far as possible, corn, beets, bn cm. and clover should be giown on 
fields not used foi tobaeeo. and t he manure from (ceding ben- tops should 
not be applied to tobacco, hut rather To other fields, while t hat from 
feeding potatoes and roots is well adapted for tobacco. 

Practical conclusion *. — The money value of Herman tobacco depends 
especially upon (1) its burning qualities, (2) the. fineness of the leaf and 
the ribs, (3) the right stage of ripeness and even ripen mg, and (4) proper 
curing. Under otherwise corresponding conditions, tobacco glow's 
longer, /. e., its burning quality is better, ihe more potash and the less 
chlorine, it contains. In order to obtain leaves rieh in potash and poor 
in chlorine the following points should be observed: 

(L) The. growth of fodder plants and the raising of animals should be 
followed as far as possible. drops for marketing other than tobacco 
should consist, vvliere the conditions arc favorable, of only hemp, grain, 
and rape, hi animal products, milk, hemp, gram fsecdsb and rape, 
only small quantities of potash are sold. Animal products often ion- 
tain more chlorine than potash. 

(2) In regions where, on account of the previous manuring, the soil 
and the. plants grow n thereon contain much common salt, no salt should 
be given to the cattle. 

(3) As preparatory crops for tobacco, the market crops mentioned 

7587 G 
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above and tobacco itself are best. Where sufficient potash can be 
applied, turnips or scarlet clover may also be grown. 

(4) Fodder corn, beets, iueern, and red clover are inapplicable for 
soils to be used for tobacco and should only precede tobacco when 
large applications of potash salts in forms desirable for tobacco are 
made. 

(5) From the sale of potatoes, sugar beets, and chicory, which con- 
tain ten to twenty times as much potash as chlorine, the farm is 
depleted of potash, and where leaves and tops are fed much chlorine 
is restored to the soil. Where roots and potatoes are sold from farms 
used for tobacco-growing, the potash should be replaced in a form 
which is desirable for tobacco. 

(0) Manure from feeding the tops of sugar beets, turnips, and chicory 
should be applied to fields not used for tobacco. 

(7) In tobacco regions potash immures containing common salt, as 
kilim t, camalile, etc., should not be applied either to tobacco or to 
other plants, as otherwise feeding stalls are grown which are rich in 
chlorine and consequently produce a manure rich in this element, . On 
heavy soils fioin 1,000 to 1,400 kg. of wood ashes or 200 kg. of potassium 
sulphate, and on light, sandy soils 200 kg. of concentrated muriate of 
potash per acre are to be used, but the latter material is never to be 
applied to tobacco itself. 

(8) Night soil should only be applied to sandy soils and on these 
never directly to tobacco. 

(0) Tobacco for smoking purposes should be grow non light, sandy, 
or medium soil, but never on heavy soil. 

(10) The best manure for tobacco is good cow manure, winch is bet- 
tor than horse manure. Manure from slice]) and swine is not adapted 
for tobacco. The best manure is obtained from feeding potatoes, beets, 
and turnips without the tops. 

(11) The manures should be applied part late in the fall and part in 
the spring and should be thoroughly mixed with the soil by repeated 
plowing. 

(12) Ilarnyard manure can not be replaced by commercial fertilizers, 
but its action may be improved by the addition of commercial ferti- 
lizers. 

(13) In regions where the soil, and consequently the food and the 
manure produced, contains little salt, and where little or no salt is fed, 
the liquid manure may be regarded as a good mauure for tobacco. It 
should be applied, however, during the winter or early spring, before 
the first plowing. During the growth of the plant no liquid manure 
should be applied. 

(14) In regions where the soil, fodder, and manure are rich in chlo- 
rine, and where tobacco is often deficient in burning quality, the fields 
used for tobacco should not be manured with liquid manure. 

(15) From 900 to 1,250 pounds of wood ashes or 350 pounds of pots**- 
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flium sulphate per acre maybe applied to tobacco, the application being 
made to deep soils late in the fall or to shallower soils before the first 
plowing. In the spring, before setting the plants, 135 to 180 pounds of 
nitrate of soda may be applied where the land is not heavily manured. 

(16) In rainy seasons, when the plants lose their dark green color and 
fail to grow well, 00 to 135 pounds of nitrate of soda per acre may be 
applied while the plants are small. 

Delicacy of leaf and riba . — The more regularly the plants grow with 
not too strong and not too weak manuring the better will be the qual- 
ity of the tobacco. A thorough loosening of the soil and careful manur- 
ing and culture of the plants especially have a marked effect on the 
delicacy of the leaf. There is hardly another plant which requires more 
care and skillful treatment, on the part of the farmer from time of set- 
ting until the sale of the product i hau tobacco designed for cigar- making. 
Thick leaves with large ribs are produced (1) when the seeds are from 
poor plants; (2) when the soil is too heavy; (3) when the soil is too com- 
pact; (4) when too heavily manured, especially when night soil or liquid 
manure are used. Too heavy manuring tends to the production of 
spongy tobacco. Tobacco requires heavy manuring, but when strong 
solutions of plant food are formed in the soil, as for instance when night 
soil or liquid manure, or large quantities of wood ashes or commercial 
fertilizers are used, the regular growth is interfered with and a rank 
product of irregular quality results. (5) When the subsoil does not con- 
tain sufficient plant food. If the upper layers of the soil are well ma- 
nured and the subsoil contains insufficient plant food a luxuriant growth 
takes place as Jong as the upper layers contain sufficient moisture, but 
during a dry spell the growth of the plant is repressed because the roots 
can not find sufficient plant food. If a part of the manure is plowed in 
late in the fall it is more easily distributed through the soil and favors 
a more regular growth of the plant, even in ease of drouth. If tobacco 
is grown on the same field year after year the quality will be better, be- 
cause the soil will be made more porous and the manure applied in the 
previous years, so far as it is not taken up by the plant, is evenly dis- 
tributed through the soil. (6) Where the plants are topped too much 
or too late. The number of leaves which can be left to grow should be 
carefully considered. With heavy manuring thick-leaved and often 
poorly burning tobacco, which by burning gives an unpleasant odor, 
is produced when only seven or eight leaves are allowed to grow; in 
such cases thirteen or fourteen leaves are not too many. When the 
manuring is not so heavy the plants may be topped lower dowu, but in 
that case it must bo done early, so that by the removal of a number of 
leaves the growth of the tobacco is not disturbed. (7) When too many 
leaves are removed. 1\ y proper treatment valuable tobacco can bo 
secured from the lower leaves, which ripen first and in the first cutting 
may be removed before the final cutting, but if too many leaves are re- 
moved the growth of the plant is disturbed the same asiu topping, and 
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the leaves become thick and spongy. (8) As a result of heavy winds. 
In general better tobacco is secured in sheltered places than in exposed 
fields. 

The proper and regular ripening of tobacco . — Unripe tobacco is secured, 
(1) when the plants are set too late. — it is impossible to give a general 
rule for time of selling which shall apply to all seasons, but in general 
the early- set tobacco is in greater demand and eommamlsa higher price 
than late set; (2) when too large quantities of nitrogenous manures are 
applied, as barnyard manure, liquid manure, Chile saltpeter, etc.; (3) 
when the soil contains large quantities of organic matter. Tobacco 
grown on soils rich in humus or moor soils, and following clover on 
heavy soils, is likely t*o remain green. On light soil a good quality may 
be raised after clover, because the air enters the soil and rapidly decom- 
poses the organic matter left behind by the clover. 

Irregularities in ripeness result, (1) when the plants set out are not 
uniform, (2) as a result of uneven distribution of the manure or where 
the plants receive a dressing of liquid or easily soluble manures after 
they are partially grow n. In the spring, Indore setting lire plants, 180 
to 220 pounds of nitrate of soda jut acre may be applied, and if heavy 
rains follow which may leach olf the nitrate, 00 to 13o pounds of nitrate 
of soda per acre may be applied while the plants are still small. 

The manner of drying the leaves is of the greatest importance in 
determining the quality of late tobacco. Tin* author describes t he 
method of cutting slits in the ribs to aid the drying, which practice 
has been tried by him. This process \ er\ materially aids the drying 
of the tobacco and very materially diminishes the danger from mildew 
ami decay. It is very generally followed in Holland, and the author rec- 
ommends its trial. The leaves are strung on wires which pass through 
the slit, and are hung where the draft is not too strong, otherwise the 
drying progresses too rapidly. If the tobacco is hung up too soon it 
mildews; if thin, tine tobacco is allowed to hang too long it becomes 
colored and the elasticity is injured, it diminishes in weight, and does 
not ferment as well. — K. W. A. 

On the chemical composition of apples and pears, V. Kulisch 
(handle. Jahrb ., 21 ( /<S.9,2), pp. 127- if f ). — These studies were made at 
the institute for fruit and wine culture at Geiscuheim, Germany, and 
were with special reference to the use*, of apples and pears for making fruit 
wines. They were in continuation of studies reported in the same journal 
in 1890 (p. 100). A considerable jiart of the present paper is occupied 
with a technical discussion of the preparation of fruit wanes. Only that 
part relating to the composition and ripening of the fruits will be con- 
sidered here. 

Analyses are reported of the expressed juices of a large number of 
apples and pears grown under varying conditions of soil, climate, etc. 
The analyses show that all of the 23 varieties of apples examined con- 
tained cane sugar when ripe (tree ripe), the amount in 100 c. c. of 
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juice varying from 0.07 to 0.21 grains. For each 100 pints of invert 
sugar present tlie cane sugar ranged from 8.5 to 00.0 parts, forming 
therefore nearly one half of the total sugar present, in some instances. 
Varieties which from a pomological point of view were very similar, 
showed no similarity in this respect. Observations on the process of 
ripening in the apple have shown that cane sugar can continue to be 
formed from the starch after the fruit is taken from the tree, and that 
during the winter the cane sugar is gradually but finally almost en- 
tirely changed to directly-reducing sugar. The cane sugar continues 
to increase as long as the amount formed from starch is in excess of 
that inverted; as soon as this condition is reversed the cane sugar eon- 
tent decreases, until, as stated above, the fruit contains invert sugar 
exclusively. According to the author’s previous observations, the 
maximum sugar content of the fruit (both cane sugar and total) is 
reached earlier the earlier in the season the apple ripens, being as 
late as November for the late winter varieties. This is due largely to 
the late varieties containing a larger amount of starch at time of pick- 
ing, which is gradually transformed into sugar in keeping. The early 
varieties, on tin* contrary, contain little or no starch at time of picking 
and do not keep as long as tin* later varieties. 

J»esides the varielv , the character of the season, soil, etc., the age 
and tin* form of the tree are said to atfect tin* composition of the fruit. 
Small .voting trees produce relatively a very large amount of fruit. It 
is well known that tin* size of the fruit is a tier ted by the number borne; 
and it is generally conceded that fruit which has been nourished by 
an abundant and healthy leaf surface is sweeter, of better taste in 
general, and keeps better than where the reverse condition prevails. 
In this connection the following observations are of interest : 
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In the case of each variety, the pears were largest where the number 
was smallest, and in one instance the number was so large that the 
fruit was not fully develojied. Tests of the keeping qualities of a large 
number of varieties showed that within any given variety the fruit 
from the tree bearing the largest yield invariably ripened first. The 
larger pears were more juicy and softer and of superior aroma. The 
difference in sugar content of* fruit from greater and less productive 
trees was not as great as would be expected. 
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The observations indicate that the growing fruit lias a strong attrac- 
tion for the carbohydrates formed in the leaves, and that although the 
sugar content was not mateiially affected by the size of the yield, ow- 
ing to the increased demand foi the huger crop, the carbohydrates 
were withheld or possibly withdrawn from other organs of the plant. 
Of the Olairgeau Butter variety one tiee piodueed GOO and the other 
995 grams of fruit pei 100 heaves. 

The conclusion is that the yeai following a huge crop the plant has 
not the vitality to tlnow out a large number of buds, and, as is com- 
monly seen, the y icld is only inedmm or small. This accounts for the 
periodical \aiiation in yield. Analyses of apples grown on differently 
shaped trees aie given as follows: 
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It is seen that m the ease of the same lice, tlie largci tin* apple the 
higher the sugar content, and the same mle holds with reference to 
the acid content in most eases. The results contiuu the statement of 
others, that the acid and the mgar content stand in no relation to each 
other, and are in opposition to the theory that m t he ripening of fruit the 
sugar formation and the acid decrease run paiallcl. The fact that larger 
apples contained the larger proportion of cane sugar, both w ith respect 
to the total bulk and to the total sugar, in spite of the higher acid con- 
tent, is a strong indication that the lclatiou of invert sugar to cane 
sugar depends more largely upon other factors than on tlie acid content 
of the fruit. 

At the conclusion of the article analyses are given of the juice of 
peaches, prunes, and plums. — e. w. a. 

The danger from corn cockle in flour and breadstuff©, Nkvinnt 
( ZcitHch . NalmaujHmtl. Unlenuvh. und Hug., p. 27(1 ), — Of six hun- 

dred and seven samples of Hour recently examined by the author, 100 
were found to contain impurities, and 19 per cent of these contained 
corncockle seed, the amount of the latter ranging from 0.2 to 2 per 
cent. A person eating 1 ,200 grams of bi cad made from hour containing 
only 0.5 per cent of cockle seed would consume 0 grams of cockle 
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an amount which the author believes beyoml doubt to be poisonous in 
its effect. While it is conceded that a part of the poisonous principle, 
sapotoxin, is decomposed in baking, this applies foonly a relatively small 
part. The author therefore believes that the grinding or sale of grain 
or meal containing cockle seed should be forbidden. — E. w. A. 

Earthworms and tuberculosis. Loutkt and Dkkeeignes ((' ompt . 
rend, 11 r > (1*82), />/>. 6V/, 67). — In a previous paper the author culled at- 
tention to the fact that earthworms kept theluborculosis bacilli alive in 
their bodies for manymonths andeould then return to the surface of the 
soil the germs inliltrated into their tissues. On further investigation of 
this question the author found that these worms feeding in a soil con- 
taminated with tuberculosis, returned to the surface of the soil in their 
excrement the germs of the disease unimpaired in virulence. This agrees 
with the observations of Pasteur regarding charbon bacteria. — w. H. n. 

Behavior of sterilized milk toward digestive fluids, Kllenueu- 
CrK k and Ho km E 1ST hr [Mo(h\ Zt{/., JV/2, Xo. 6; abs. in Vierleljaltressch. 
Client. Xa/mntgn- n. (JeniiHsinll.. 1*8 j. p. 9 ). — The casein of milk is said to 
be very much changed b\ similizing. Tlu*re is no formation of cheese 
in the stomach vvhen sterilized milk is eaten, as is the ease with fresh 
milk, and tin* action of the acids of t ho stomach and the lactic acid fer- 
ment on the casein of sterilized milk is said to be very incomplete. The 
precipitated mass is tine, tloeeular, light, and not sticky. The sterilized 
milk therefore remains in the stomach in a more or less liquid condi- 
tion, and ma> pass easily and loo soon from the stomach into the intes 
tines. In the intestines also it does not coagulate like fresh milk, and 
may therefore pass through these too rapidly, so that there is danger 
that undigested milk may pass through the stomach and intestines. 
The authors believe that there is need for further digestion experiments 
before conclusions as to the relative digestibility of sterilized and raw 
milk can be reached. — E. w. A. 

Is milk acid or alkaline? L. Vat t i>in {Bid. Soe. Chim. <le Paris, 7-8 
{1882), ser. 8, Xo. J /, />/>. 1*3-182). — Tin* author's conclusions from ex- 
tended observations are as follows: (1) The milk ot mammals possesses 
an acid reaction at the moment when it is drawn from the mammary 
glands; (2) the acidity of the normal milk of animals of the same spe- 
cies varies but little; (il) all the influences which disturb lactic secre- 
tion (gestation and parturition, feeding, etc.) cause a change of acidity; 
(4) the acid reaction of milk is principally due to the protein substances 
which it contains; (5) the variations in acidity which occur during the 
period of lactation depend upon simultaneous changes in the nature 
and relative proportions of the various protein substances and mineral 
elements of the milk. — w. it. b. 

Transmission of alcohol to milk, Klin gem ann (Molk. Ztg., 1892, 
No. A; abs. in Vie rteljahresseh . Chew. Xahrungs u. GenumntL, 1882, p. 
7). — The author made experiments with goats to observe whether where 
alcohol was consumed it was transmitted to the milk. The doses of 
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alcohol ran piny from 2A to 2<)l> <•. c., strongly diluted with waters, were 
given at night, and the milk of the following day tested for alcohol. 
Following doses of 2o and f>0 <*. e. no alcohol was perceptible. in the milk. 
When tlus amount, was increased to 100 e. e. the next morning’s milk 
contained a trace of alcohol (0.15 to 0.2 per cent), hut the night’s milk 
was alcohol-free. With a dose of 200 c. c. the milk w as reduced in yield 
to about one third, and contained o..'if> c. c. alcohol in the morning and 
about 0.1 c. c. at night. The day following this the milk was again 
alcohol free. Taken in moderate amounts, therefore, there was no trans- 
mission of alcohol to the milk, and in*largc doses only a very small 
amount appeared in the milk. >’o alcohol was found in human milk 
after the consumption of minute quantities, but with increased con- 
sumption small amounts were, detected. The belnmor of the fusel oil 
in this connection remains an open question. — E. W.A. 
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Elemental y analysis of nitrogenous substances (Zur Flam nfuntuult/ne Hlirkntoff- 
htdfiyer Fdrpei Ci,kmev-> and LhiiKKMMTH. — Fur. dan. them. Lot . 77. p. I <'>94 : aim. 
in Zeifseli < muli/t , Chan., ,>/, IUft /, pp. 43 7-431. 

The determination of nitrogen by the E Boyer method ( fiber die Hestimm* 
ini o nine Hindi den »s lichutoff'* naeh /•'. Hin/er), K. Ahnoi 1> ;i n« 1 K. Wi 1>EMEN KU. — Zedneh. 
unit I iff. ( hem.. il, pp. 3SS, ,*.s "i; ah s, in Chan, Cndralhl ., 1397, II. Xo. 19, p (‘.77. 

An easy method for detei mining nitrogen in nitrates ( Fine leieht aunfdhrhare 
iStiehnlapItentuiiniiniif in \ilraten), K. AknoI !> and K Wedemmei;. — Zutseh. anuh/t. 
('hem., .11, pp. !S9- >97; ah. s. in Chan. Cent mild /''VI, If, A<>. 19, p. (FI. 

Precipitation of phosphates and ai senates by molybdate of ammonia ( Fre- 
iipUaVmn den plionphuti net des m sennit"* pur le moh/bdufe d uuunoniui/ne), B. Moreau. — 
June. Fhatm. it Chun., ‘3 [l.s'i:), mt. Xo. /, pp. J.Y, 

The reliability of the estimation of phosphoiic acid as magnesium pyrophos- 
phate, especially by the molybdic method ( f ilur the Znn i lasmylril dir Flnaphor- 
Httnrehesliinmuntt id s Mutfnestnmpyrophosphnf , nisbewnth re omit dir Mohfbdunmel/mde), 
II. Neuhu I in- Ziihteh unoajitn Chan., 1397, p. />; ala. in than. Zfi 139 7. liepert 
p. 773. 

Determination of aluminic phosphate by piecipitation with ammonia and 
with acetates of alkalis ( ( eher die He^Uuununy am Ihom rdephosphat dnreh Fnlhtny 
unsmtuai Lbnnnytn dnreh Ini in on mid dnreh llluh - lahtfc', (Mal.AH'U . — /* d»i h.anidyf, 
than., 1 7, Heft /, ]>p AS 9 333 

Deteimination of oxide ofiion and alumina in mineral phosphates, (*. Maiiia va 
mid K. T \sm.lli. — Sim. spenment. nytie. did., 7.1, pp. .11-97: uhs. in t han. (' odralbl 
1397. U, Xo. n, p 373. 

Deteimination of the caibon dioxide in the air of buildings, A. If. (bi.L. — An- 
uhf*t, 1392, pp. JSf-ISh, 

A product of oxidation of staich (Sur on prod ml tVoxydalton de Vunudon), l\ 
Pi TIT. — Jour. Fhatm. vt (him., 7t; (139 7), ser. 9, Xo. 3, pp. '773-430. 

Determination of starch and the action of dilute acids on cellulose, (In- 
CU\ 1 M>, — Bui. Noe. Chim. de Faria, 1-3 (7997), sir. i, pp. 997-900; uhs. in ('hem. Cen- 
Irtdld., 139 r 7, 71, Xo. 13, pp. 993, 999. 

The fixation of iodine by starch ( He fa Jerntnm <h H ode par amidon), (>. Roi \ ier. — 
Jour. Fharm. et Chim., 'Hi ( 1397). ser. 9, Xo. 3, p. 773. 

The characterization of sugars (Znr Charukti rimmay am Zueherartcn), O. Loew, — 
Land w . Vera. Ntut 41, Heft 1 and 77, pp. 731-199. 

The detection and determination of sugai in urine < / eher den Xaelureis mid die 
Ben fimm miff am Zuekerim Hum), E. Lanes. — Fharm. Font, 1392, p. 739; aba. in Fharm, 
C tm truth ,, 33, pp, Ii7, 4 13, and Chem. Centndhl., 1397, If, Xo. 17, p, 997. 

Pentaglucoses in urine (FenUiphjkiaai im Ifum), E. Salkowmu. — (Jcntndbl . 
inetl. Ifi neat ah., 1397, pp. 993-999; aim, in Chan . Centadfd., 7394, II, Xo. 11, p. iS3. 

Pentaglucoses in human mine ( Verhaften der Fenluyhfkosen im mensehliehen 
Ham), W. Ebstein,— Firehotvh Arch., 139, pp. UH-U7; aim, in ('hem. Centmlbl., 
1892, II, No. 19, p. 699. 
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Pent a glucoses in the human body (Pcntaglyhmn im menschlichen OrganUmus), 
W, Ebstein. — Central bl. med. IVissensch., 1892, pp. 577, 578; abs. in Chem . Centralbl. , 
1802, IT, No. 11, p. 483. 

Chromic acid as a reagent for albumen in urine (Chromnaure aU lleageus attf 
Eiweiss und (J aUmfarhstoff im Ham), O. Rorknbacit. — Dent, med . IVoeliensch., 1892, 
No, 17; ah*, in Chem. Ccntvalbl., 1892, 11, No. 12, p. 557. 

Separation of albuminoids by metaphosphoric acid in the determination of 
lactose in milk, G. Dknioks. — Bui. Soc. ('him. de Bavin 7-8 ( 1892), ser. 8,pp . 493-499; 
abs. in ('hem. Centralbl., 1892, IT, No. 13, p. 559. 

Gums and pectic substances, and a new organized ferment of cherry gum 
( Sur les mat it res gomm tunes et leu matin es pectiquen; mm nan ferment organist* de la 
goyime verimer), F. (<ai:i:os. — Hut. Soe. ('him. de Borin, 7-8 ( 1892), ser. 8, Nos . 15, 10, 
pp. 015-027. 

Determination of stachyose in the root tubers of Stachys tuberifera (Besfim til- 
ling den Staehyone-Ct halts tier II urzelinotlcr von Staehyn tuberifera), A. Vt>N Plant a 
and E. SniULZE.- Jandic. I as. Stat., 11. lit ft / and2,j)p. 113-129. 

On the deteimination of tannin by the Gantter method ((1 erbntojj bestimmingen 
naeh dem tlantternchen Vafahrcn), A. Klinukr and A. Bt'jaiii>. — Zeitseh. angac.Chem., 
1891, p. 513; abs. in Zettsvh. analyi. Chem.. 31, lfeft l, pp. -it, 8. 409. 

Separation of malic acid from succinic, citric, and tartaric acids (Zar Tren - 
nung dev Aepjelnuure von Bemnteiuntsure. ('itronndurc, and IVeinndnre), Mjcko. — 
Zeifsch. olhjem. oenlerv. Jpolhckev-Vcv., 30, p. 151; atm. in Zeitneh. anahji. Chan.. 31, 
Heft 4, pp. 405— 108. 

On the determination of oleic acid, O. Hfhnkil — Analyst, 1891, pp. 181-183. 

Analysis of honey by Hanle’s method (Die ehemisrht Dialyse den Honigs naeh 
JIanle’n Methode). — Zeitneh. NahrungsmUtelnnternuch. and 11 yy 0, pp. 271-279; aim. in 
Chem. Centralbl., 181)2, 11, No. 10, p, 428. 

On the determination of water and of free fatty matter in soap, J, \. Wil- 
son. — ('hem. News, 00 (1891), p. 200. 

On the oleofractometer, A. ,J. Zinf.— Rev. m.ernat. den falsify 0, pp. 11, 13; aim. 
in Chem. Centralbl., 1892, 11, No. 15, p. (£71. 

A new automatic filteiing apparatus {Kin writer nellmtlhntiger Jiltrir- tpparat), F. 
A. Hoffmann .— Zeitneh. analyt. ('ham.. 31, Heft 4, pp. 1 1.1-415. 

The action of mineral filters on liquids containing substances of microbic 
origin (Pe V influence den Jilt res mineranx sur len hg aides eouienant den substances d’ori- 
gines mkrobienne). AuiAnsu.—Jonr. Pharm. et Chim.,20 {1892), ser. 5 , No. 0, pp. 266- 
268. 

Neutrality (indicators), A. H. Allen.— Analyst, 1891. pp. 186-192, and pp. 215- 

219. * 

The occurrence and recognition of saponin substances in vegetable products 

( Zur Kcnninis* den Vorlontmeus und Naehiceines dev Saponinsuhstanzen im Pflanzen- 
korper), T. E. IUnausek .— < 'hem. Zfg., 1892, No. 71, pp. 1295, 1296; and No. * 72, pp. 
1817, 1318. 

The effects of phosphoric acid on the formation of chlorophyll ( Influences de 
Vacide phosphorique sur la formation de la chlorophylls), O. Loisw.— dour. Pharm. et 
Chim., 26 (1892), ser. 5, No. 5, pp. 212, 113. 

Oxalate of lime in the wood of trees (Sur l’ oxalate de chaux den Scores d’arbres), 
G. Kraus.— Jour. Pharm. et ('him., 26 (1892), ser. 5, No. 6, p. 2S0-282. 

On respiration, transpiration, and dry weight of plants grown in sunlight and 
in shade (Sur la respiration, la transpiration, et le poids nee den fealties dereloppees au 
soliel et & V ombre), L. G en k a u de Lamahlierk. — Compt. rend., 115 (1892) No 10 
pp. 521-523. 9 ' 9 

On assimilation in plants of the same species grown in sunlight and in shads 
(Sur V assimilation compares dee plantes de memo especa, develop pees an soliel ou ft Vom* 
hre. — L. GfcNEAU de Gamahliere. -Compt. rend., 115 (1892), No. 9, pp. 368-370. 

On the slruoture of the assimilating tissue of stems of inland plants (Sur ta 
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structure dutmu asdmilateur des Uge s chez lea pi an tea mediterra n t f en r/es), W. Rtjsskix. — 
Compt. rend., 115 (1892), No. 10, pp. 524, 525 . 

Experimental study of the effect of soil moisture on the structure of the stem 
and leaves (Etude experimental e de V action de V humidity du sol sur la structure de la 
tige et des feuilles), A. Or. Kit. — Compt. rend., 115 (1892), No. 10, pp. 525-527. 

Influence of continuous and discontinuous electric light on the structure of 
trees (Influence de la lumierc tlcetrique continue et discontinue sur la structure dcs arbres), 
G. Bonnier. — Compt. rend., 115 (1892), No. 12, pp. 447-450. 

Influence of electric light on the structure of herbaceous plants (Influence d e 
la lumierc electrique sur la structure des plan ten herb acres), G. Bonnier. — Compt. rend., 
115 (1892), No. 14, pp. 475-478. 

Action of an electric current upon the growth of seeds, J. Leicester. — Client. 
News, 00 (1892), p. 199. 

The dimorphism of root tubercles on the pea (l)er Dimorphismu s dvr IVnrzeU 
knollchcn der Krbsc), B. Frank. — Her. dent. but. (ies., 10, pp. 170-178; abs. in C hem . 
Cent rot hi . , 189', 11, No. 15, p. 052. 

Discussion of the above paper (Bcmerkung zn Frank’s Mitteilung, etc.), II. Mot«- 
LEH. — Her. (hut. hot. tics., 10, pp. 241-219; abs. in ('hem. Centralbl., 1892, II, No, 15, 
p. 054, 

Remarks on Moller's discussion of the above paper ( fiber Midler's Ilemerkun- 
gen, etc.), B. Frank.— Ihr. dent. hot. (ten., 10, pp. 290-395. 

On a ptomaine obtained by the culture of Micrococcus tetragenus (8ur unc 
ptomaine obtenne par la culture du Micrococcus tetragenus), A. B. Griffiths. — Compt. 
rend., 115 ( 1803), No. 10, p. 418. 

Fermentation of arabinose with the Bacillus ethaceticus, 1\ F. Frank land 
and J. M AcGlii'OoR. — Jour. Chem. Soe., Jug., 189 J, pp. 727-745. 

Refutation of the theory o i centripetal and ascending movement in cyclones 
(Eituc dcfiniiif de la throne du monremeut centnpite et ascendant dans Ies cyclones), H. 
Faye,— C ompt. rend.. 115 {1892), No. 10. pp. 487-485. 

On the composition of sea water, F. Gibson.— C7h?/m. News, Oh (1892), pp. 151, 151, 

The liming of stiff clay soils ( Vein r die Btkalhung von stcifcn Klcybbden), A. F. 
HoiXEMAN. — Handle. Cent. Stat., 41, Heft I and 2, pp, 37-11, 

The diffusibility of the Leguminosa? bacteria in the soil ( liber die Ihrbreitungs- 
fiihigkcit der Leguminosen-Bakterien ini Hoden), F. Nobbe, E. Schmid, L. Hiltnkk, and 
E. Hotter. — Landw. firs. Stat., 41, llefi 1 and '1, pp. 137-140. 

Results from green-manuring heavy soil with white sweet clover ( Er/ohje con 
Bokharaklec (Melilotns alba) ah Criindiingung auf sch werem Hoden). — Brannschwg . 
landw^jZtg., 1892, No. 38, p. 100. 

Th& theoretical and practical questions in manuring (l)ie theoretischen unit prak- 
Usehen Aufgaben der Dumping), Likuscjier. — Fiihling's landw. Ztg . , 1892. No. 19. pp. 
705-710, and No. 20, pp. 742-748. 

Meadow plants during the dry summer of 1892 (Lea prairies dans I' etc see do 
1892), A. Chatin. — Compt. rend., 115 (1892), No. 11, pp. 397-399. 

The sand vetch (Vicia villosa), its importance as the earliest plant for green 
fodder, and the best time for seeding (Die Sandwickc, ihre Bedeutung als friihste 
CrUnfnlterpflanze und die zweckmdssigste Saatzeit der selben), J. KOjin. — Landw. Woch- 
enbl. Schleswig-Holstein, 1892, No. 39, pp. 342-345, and Braunschwg. landw. Ztg., 1892, 
No. 38, p. 100. 

Field experimentation in Lorraine (Das Feld vers uchsicesen in Lolhringen), II. 
Gerdolle. — Landw. Vers. Stat., 41, Heft 1 and 2, pp. 97-122. 

The analysis of the Cavendish banana (Musa cavendishii) in relation to its 
value as a food, W. M. Doherty. — Australasian Association for Advancement of 
Science, Hobart , 1892, Section B; abs. in Chem. News, 00 (1892), pp. 187, 188. 

Mildewing of animal and vegetable materials, especially tobacco ( Ueber das 
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Schimwdn tuumha and pfkui In Jut SI off i, bnondets d< s J'ababi ), J. NFS^TFtl.— 
ZedRi h. 1 audit la llisnai, IS *d pp '*7-V 
Tile manufactuie and the piopeities of linseed cake and linseed meal ( V<bi- 
du lobulation and Jtisdutffi nhat dot J anl nduir* luzv dot Latmthlm), II \sli hoi l — 
Landn Va» slat, 11 Udi 1 and * pp >- 7 
The mai nfacture and adnlteiati n of linseed cake and the detection of the 
latter ( (da Inhibition J i ann anujnuqt u am I anl udu n and d( a n S(Uhuan) V J. 
VAN Vi m ii — landn fa* slat // fhfl / and \ pp 7 -95 (ithisfialid) 

Cake fioni the seed of false flax ( Camehna sativa) (J andotta A iu In n) I .1 a an 
Vi sc n . — 1 andn las slot 1/ Hi H 1 an t , pp f H, 0 

On the value of aspnagin as a food nutnent i t tba du hakntunq (Ur Ixpai aqinn 
ah Sain anq'ntofl ) <« Voims — Aifsdi Hud s pp 4 i—f l I ah* nt < ban (tnhalbl f 
is > , //, \o 1 * p 

Effect of aspai agin on the albuminoid exchange of Carnivora ( Ihbn ih n I iiiIUisr 
da l spin a pus an! din ( in sat <b s J utassfs bam I la^di f n ssa ) f NJ\l I1IMK — 
/alsih l» ol jp / abs in ( ban (aihdlbl 1st / / \< J } p 

The stoia^e of fluonne compounds in the body of animals accompanying 
the feeding of sodium fluoiide ( l <ba du Iblaqnnnq am J huu a dnudmup n mi (h 
i/anisniin inn h 1 nil ) ini / i on Ituoinatninn ) I I » I win I ui<l N 1 viiiinii —/atsda 
Itiol S, pp l i ) ahs in < ban (intiatld 1 SI \l \o 1 pp s 

Recognition of yellow coloung matteis m food matenals ( in \i 1 1 — •/ (host 

1 >, pp 1 u-1 ) ala m ( ban ( ail mild 1 i 1 1 So 10, p ! 7 

Remaiks on fee dm g expeinnents in geneial and the lesults of some lecent 

expeumcnts (lumps nba 1 ntU i mu/si a sndit an \Uqananai mid uha uaua Ini 
la nnqsa f<d /< ) Hi < no — I nbhnqh landn /Uf /si* No o, pp s- 
Slaughter tests and the quality of meat {1*1 ob<s< bhu btinupn and I lasdnfiiahlai), 
C Liiimvw — Ih ul Umdn //<w IS i No ~ pp sol so , No 7 > pp s /- ’ N o 
61, pp S iO S It 

Tubeiculm tieatment of tubeiculous Guinea pigs ( I tba I uha I nhubdutudlunq 
tubakulusa Mia s<b t andu n ) s kii\s\n > — /ahib Jlip/, I , pp > 0 v ah s nt 
( ban ( i n (ml Id /s t \ / /, \r> / , p ( ( > 

Is the use of tuoeiculm as a diagnostic in cattle to be lecommended ( ht dan 
1 uha Lnl t ii m I ( slnldhnu) da / aha I ulosi bn dtn Itinda n niaiundai)* 1 old I iv> — 
Ahlt dad landn (as 1st \<> in p In/ 

The cause of the coloi of milk < \ ( \mi ko \ — ( ban Sam a { /si ) p h, 

Volatile fatty acids of butter \\ Joiinmom —(him Sins ( (is i ) pp 1 s<s, 

ISO 

Deteimmation of lactic acid in nnlk (/in 1 hlda ntn bistnnnmnq) — MtlaL /tq f 
1S9> No ( , pp Kill, II “ 

Diffeience m the liututive effect of law and cootepd milk (l dm dai f nt( initial 
da \uhi md mu/ ndtn and qdoditn Miltb ), \\ asi 4 JBmL Up// /fq , ISO*, So 7, «//#. 
%n Chan i aitmlld , IS ) , / / No 11 p Pin 
Deteimmation of fat in milk with the lactoci’te and the new acid mixture 
(f dm du 1U shm m unq d(s Idtqdialhs da MiUb lamdfdxf da natal Laklohihanu), 
J Nil MINN — Mildi A lq is i f So ^,pp hi*/ 

The determination of fat in milk by the Demichel lactobutyiometer (1dm 

Mdchjdtlu slunmnnq lint dan I adobutifi omda am Danuhd) t —L Hli\i I I Nltliu,Mi. 

Landn Ian Slat U lit ft 1 and \ pp / / 

Note on the Reichert process foi buttei and othei fats, J A \N n non —Chem, 

Sat s 06 (iso ) ) > pp i m nu 

OIdet and moie lecent Danish expenments on the keeping quality of milk 
and its impiovement by pasteuuzation ( tdUu in id uaua dinaclu Vasudu tthtr 
du HaUhatkat dir Md b and dam f a nuhntnq diudi das Hastumma at), N J. KlOliO 
and li l* liLNDi — ibn (mm hanah in ( t nhiflbl uqi (ban 11, Jh ft % pp, (dMdS, 

Effect of pasteurization of milk on its cm ding with rennet (lunfltm dm /7i«r- 
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teurinimw attf <hu Labcn der Milch), von F Jtvsr dkn k bi oh. — Schweiz* Milch. Ztg.; abs, 
in VMimfH kndw. Ztg., ISO:*, No. 20, p- 759. 

Bacteriological investigation® of some forms of abnormal milk and butter 
(UakterwlogiHehe Vn tern ne Into gen iiber einige, Milch and Untterfehhr), 0. (). Jensen. — 
Abs, from Danish in (' entralbl . agr. Chon., 21, Heft 0, pp. ti >8-037. 

The acetic acid test for butter, F. .Tea x— Industrie Laitihe , ISO?, No. 20, />, 205; 
ah*, in Analyst, ISO?*, pp. 101 , 105. 

The melting point and composition of butter produced under diffeient 
methods of feeding ( Veber Sehmetzpnnlt und ehemische Zunu inmen settling thv Uniter 
bei vevsehiedener Ernhhrnngsieeise dn* MilehUihe ), A. Mayer. — Landiv. Vtrs, Stat., 41, 
Heft 1 and 2, pp. 1 '>-50. 

The calculation of the value of milk for butter-making (I he Uurehnnng den 
Unfterwertes der Milch), R. Ivi mit, -Moll. Ztg., iso:. No, Vi, pp, 410. 1:7. 

The filtration of water used in creameries ( Vebei Villi ation do* Molhcmgcbrauchs- 
tvasscis). — Milch Ztg.. /.v f 7, No >S, pp. Of 1-015, 

Antiseptics and their importance in dairying ( hie h’onscrriirnngsmittcl nnd dire 
lieden tuny in Motlereibetrieb), R. Kid o Eli, — Math. Ztg., ISO No. 15, pp. /. ), 1 ?0; 
No. 50. pp. 4 10,410: No. t'}, pp 15 1, 15 : ; and No. OS, pp. fOo- 100. 

Koumiss ( linings), R, Korn,— Moth. Ztg , ISO?. So. :s, pp. h>0.4 r >7: So.50,pp. 47S , 
t:o. 

Experiment with a method for recognizing foreign fats in butter ( Versa eh 
vines Such arisen fremder 1\ tie in der Unttn), ,1. Kiipmu. — ZeitsHi. aualgt. Chem.,51 , 
Heft 1, pp. UK-410. 

Tiansmission of disease by aitificial buttei, Scvl\ ami Ai i.xsi ,—AtU It. Jead. 
1 led. llama , 1801; abs. in Zcitsch. Nalirungsnntti tnntusneh n. Ilgg. 0, p. .7, and Hum. 
(\nlrulbl., 1802, 11, So. 15. p. 052. 

The behavioi of cholera, typhoid, and tuberculosis germs in milk, butter, 
skim milk, and cheese [Has I'trhnlhn der I\r<inkheitsei n gtr thr (Oiohra, das l nter- 
teibntyjihns , and der luberhnlose in Mitch. Uniter, Mnthin, unit Kane), L. Him. — 
Verofleull. (Ustindlu itsamti , ISO?; abs. in Milch. Ztg.. lSo\ \o .is, p. Oil, and in Moth. 
Ztg., ISO?, No. fn.p. to: 

The agricultural relations of North Africa, especially Algiers \ lhe landnirth - 
nchajVichcn Verhultmssc in Sordafrika. hesondci * m AtgierK A L Kid (it r . — Futihiufs 
hnidic. Ztg., ISO 1, So. 10. pp. 711-1 to. and \o. :n. pp 150 ;7 / 

Biographical sketch of Gustav Kiihn (with picture), F. Norm..— Lauda . Vers. 
St at., 41. Heft 1 and 2, pp. 1-In. 

Biographical sketch of Max Sohiodt, A. Kmmuumu ~ Landw . I us, Slat., 41, 
lh ft 1 and 2, pp. 11-14 . 
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Purdue University, Indiana. — A special bulletin on commercial fertilizers, 
issued August, 1802, by 11. A. Jluston, State chemist, contains notes on the fertilizer 
trade in Indiana during 1801, discussions of the agricultural and commercial value 
of fertilizers, fertilizers for speeiifl crops, classification of fertilizers, and adulteration 
of fertilizers, and tabulated analyses of 211 samples of fertilizers (largely bone and 
bone mixtures). 

“During tbe past year the number of brands of commercial fertilizers on the In- 
diana market has considerably increased. 1 luring 1801 there were 140 on tbe market. 
This increase in the, number of brands has not been accompanied by a corresponding 
increase in tbe amount of fertilizer sold, the estimated sales for 1801 being 20,750 
tons against 29,000 tons for 1800, a decrease of 8 per eent.’ , 

Louisiana Stations. — F. II. Burnette has been elected horticulturist of the State 
station. IT. A. Morgan, B. formerly horticulturist and entomologist, will here- 
after devote himself exclusively to work in entomology. II. E. L. Horton has re- 
signed his position as chemist of the Sugar Station, E. G. Clark lias been appointed 
farm manager at the Sugar Station vice W. C. Stubbs, jr. 

Nebraska Station. — H. 11. Nicholson lias resigned the directorship, but will 
continue to be chemist to the station. C. L. Ingersoll has been appointed director 
and agriculturist. 0. Y. Smith has been appointed clerk. 

New Hampshire College and Station.— The station has already removed to 
Durham, but the college will remain at Hanover until next fall, 

Ohio Station. — Freda Dotmers, W. H. Baker, and W. K. Lazenhy are no longer 
members of the station staff. 

Veterinary control ok creamery herds.— O n account of the increasing prev- 
alence of tuberculosis in cattle, some of the large cooperative creameries of Germany 
have decided to require all the cows of their patrons to be placed under veterinary 
control. The herd of each patron is to be thoroughly examined four tiniest year, 
and when a new cow is purchased it is to Ik* examined without delay and before tbe 
milk is u Bed. The patrons are required to abide by the decision of tbe inspecting 
veterinarian and to at once dispose of any animal pronounced tuberculous. 

Prize for milk testing.— In February, 1801, the German Dairy Association, in 
cooperation with several other dairy and agricultural associations, offered a prize of 
3,000 marks ($750) for the best simple milk tost. The judges appointed were Prof. 
Fleischiuaim of the Konigsberg Station, Dr. Scbrodt of the Kiel Station, and Beimo 
Martiny of Berlin. By the following October, the date fixed for the beginning of 
the testing, eighteen milk tests were entered. Of these, thirteen were discarded 
for failure to comply with the regulations of the. test, leaving only five competing 
methods. The report of the judges has recently been made public. None of the de- 
vices enabled the fat content of milk to be determined as accurately without a bal- 
auce as by gravimetric methods, and none were sufficiently simple for practical use. 
Three, however, were deemed worthy of mention. Of these the laetocrite w ith the 
new acid mixture stood first and the other two are not described. The Association 
has awarded 300 marks to tbe first and 200 marks to each of the others, and proposes 
3X8 
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to repeat tlio offer of a prize at an early date, allowing more time tlian before for the 
working ot$ of methods. 

In the above trial the Habcock tent, proved nn sat is factory, chiefly on account of 
the apparatus furnished with it. The centrifuge was not Imilt solidly enough to 
allow its being run at the prescribed rate of speed with regularity, and the tubes 
were not aeeurately graduated and often broke during whirling. It is suggested 
that the method might prove more satisfactory with improved apparatus. Recently 
a German tlrm placed upon the market improved apparatus for making the test, cost- 
ing $15. The test with this apparatus is being subjected to rigid trial. 

Milk cakk. — In Volume ill,]). 581, of the Record, reference was made to a re- 
cently devised mode of utilizing centrifugal skim milk by precipitating the casein 
from it, mixing the dried casein with some concentrated feeding stuff, aud pressing 
info cakes for feeding stock. The feeding stuff* used for mixing with the casein is 
varied so as to produce a more and a less nitrogenous cake for different purposes. 
The Xordixk Mejeri-Tulniuy gives the composition of a milk cake intended for feeding 
young calves as follows: Water 8.85 pel cent, protein 24, fat 12.48. carbohydrates 
48.17, and ash 5.50. 

In feeding the cake is stirred up with wmter or with water and skim milk. Com- 
pared with whole milk the cake contains six times the amount of protein and about 
four times (be amount of tat in the foimer. The cake is said to cost about one third 
less than its equivalent of whole milk. Artificial digestion tiials indicated that the 
protein was highly digestible. Feeding trials with young calves resulted satisfuc- 
toiily. In these trials 1 kg of the cake was mixed with 11 kg. of skim milk and 4 
liters of w ater. Calves between 21 and 11 daysold ate the mixture readily and in 
large quantities, showed no ill effects fiom it, aud made good gams. 

Association kou Acuckti tujai, Fi\i»kkimknt\tion.— ' Through the efforts of 
Frof. W. Kirch nor, of the agricultural institute at Leipsic, an association lor agri- 
cultural experimentation lias been formed in the Kingdom of Saxony. Already the 
Association lias about 100 ntemheis. It is proposed in 1802 and 1802 to carry on a 
number of cooperative fertilizer experiments, together with feeding experiments 
with different breeds of cattle to compare the effect of various rations on the in- 
crease in live weight of the animals, the dressed weight, and the quality and cost of 
the meat produced. 



SEPTKM 11 FK, 1 S 02 . 


Dn ision of Kn'Iomoux.y : 

Insect Lilt*, aoI, \, Is’o. 1. September, 1892. 

]>i\ isioN ok I 1 ot\n> : 

Contributions horn 1 In* C. S. Nationol 1 1 *•! barium, vol. I, No. 5, tScplombci 2<), 1892. 
1>I\ 1MOX OF S'l \TI"l h s: 

Kcpoitori tlu* Condition of Crops. September, 181)2. 

AVk \ mi. is 111 i:i : \i : 

Monthly Weathei Ue\ iew, .1 him*, IS92. 
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SEPTUM 15 Kit, 18!)2. 


Colorado A(;i«hti;itr vl Experiment Station: 

Four th Annual lYpoit, 1 SMI . 

Bulletin N«». 2o, August, 1KU2. — The Host Milk Tester for the Practical Use oftlier 
Farmer and 1 >ai»\ man ; The Influence of Food upon tin* Pure Fat Pioseut in 
Milk. 

The CoNNimrvT Aonim itkal Faperimtni Siation: 

Bulletin No. 118, .xcptembei . 181)2. — Notne as to Bulletins and Annual Reports; 
Feitilizers. 

/Jeorgia K\PKitnii:vr Station: 

Circular Xo. 2. — Crop Report for June. 181)2. 

Iowa AuitHTuntAi Kaitkimi nt Siauov 

Bulletin Xo. 18, August, 1X1)2. — Experiments with sheep; Feeding CoHh; Sweet 
ns\ Sour-Cream Butter; Uiseascs of Plants Common to Iowa Cereals; Reports 
on Injilt ion* Inseets; Tlte Vpple Trees am! Apple ( jop on the College Farm; 
A Separating Expel iinent ; Kxpei mieiital Cieumery. 

Kansas Agrk imtkal Experiment Siaiion: 

First Annual Report, 1881. 

Bulletin Xo. $1, August, !Sl»2. — Experiments with Wheat. 

Kr.NTiTKY Aonii ri.TrnAL Experiment maiion: 

Bulletin No. 12. Septemher. 1892, — Kxpenments with Wheat and Oats. 

Maine Static Com eue Ai.kk tlivral Experiment Station: 

Animal Report, 1891, part v. 

Mamaciii’skits St aik Aoiiirrur itAL Ex mini i:nt Station: 

Bulletin No. 42. August, 1802. — Weatliei Observations; Winter Feeding Experi- 
ments with Tamhs; Miscellaneous Analyses of Mat<‘rial« Used for Mantirial 
Purposes; Anal t \ ses of Licensed Commereiul Fertilizers. 

Hatch Experiment Station of thk Massaihi'sktis Agricultural Colleuji: 

Meteorological Bulletin No. 44, August, 1X92. 

Experiment Station or Michigan Aouuti.tt ral ('ou.tuk: 

Bulletin No. 87, Septemher, 18112.— Smut in Oats and Wheat, Jensen or Hot. 
Water Treatment. 

Agricultural Experiment Station of Xehkaska: 

Bulletin Xo. 21, Septemher 15, 1802. — Notes on Certain Caterpillars Attacking 
Sugar Beets. 

Cornell University Agrioulturu.. Experiment Station: 

Bulletin No. *42, September, 181)2. — Second Report upon Electro Horticulture. 

Bulletin No. 48, Septemher, 181)2. — Some Troubles of Winter Tomatoes. 

Ohio Agricultural Experiment Station: 

Bulletin No. 42, August, 181)2. — Field Experiments with Wheat. 

Bulletin No. 48, September, 181)2.— (Greenhouses and (Greenhouse Work; Toma- 
toes and Lettuce as (Greenhouse Crops; The Food of the Robin. 
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Oklahoma Agricultural Experiment Station: 

Bulletin No. 3, June, 1892. — Insects and Insecticides. 

The Pennsylvania Stack College Agricultural Experiment Station: 

Bulletin No. 20, Juh , 1892. — Tests of Dairy Apparatus.* 

Rhode Island State Agricultural Experiment Station: 

Bulletin No. 18, August, 1892. — Fertilizers. 

Ten n esse k A g k i < :ult r k a l E X i »e j : i m k nt Kta tt < >n : 

Bnlletin vol. v. No. 3. Jnl>, 1892. — A Contribution to the Study of the Econ 
oniies of Milk Prodin-fcion 

Washington Agricultural Expekimkxi Staijon* 

First Annual Report. 1891. 

West Virginia Agricultural Experiment Staiion: 

Bulletin No. 25, August, 1892. — Plat Experiments with Conmicrcial Fertilizer 
Wheat. 
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Vol. IV. November, 1892. 


No. 4. 


An interesting experiment with Koeh’s tuberculin as a means of 
determining whether cal tie are affected with tuberculosis, is reported 
in Bulletin No. 21 of the Pennsylvania Station, an abstract of which 
may be found on page 359. More than fifty animals were included in 
the test, in ouly two of which the characteristic rise of temperature was 
produced by the injection of the tuberculin. One of these was pro- 
nounced healthy by a skilled veterinarian who made an independent 
physical examination of the herd. At the same time his diagnosis 
pointed out three animals as probably tuberculous which were not 
brought under suspicion by the Koch test. A post-mortem examina- 
tion showed that the tuberculin had been a sure means of diagnosis, 
while the physical examination had been at fault in indicating that 
animals were tuberculous which were really suffering from nouconta- 
gious lesions of the lungs. The present status of this question in 
Europe is thus summed up in an editorial in the Berliner Thierarztliche 
Wochenschrift of June 16, 1892, as translated in the bulletin of the 
Pennsylvania Station above referred to: 

Wo shall now stop publishing reports on tuberculin in the Berlin Veterinary Weekly 
unless they couluiu some now facts or views. Since the publication of the reports 
of the extensive experiments of the Royal Health Office we may regard the question, 
of the value of tuberculin in the diagnosis of tuberculosis of cattle us settled. 

The proof which has been presented to our readers is more than sufficient. The 
results are absolute aud gratifying, and show that tuberculin is a reliable agent for 
determining the presence of tuberculosis in cattle. 

Koch’s discovery has been of extraordinary value to veterinary science, and the 
few cases in which the results obtained from the use of tuberculin were not satis- 
factory do not detract from the value of the discovery. The exceptions are of still 
less importance since they comprise only cases in which animals reacted without 
being tuberculous. But since these animals in variably suffered from other serious 
diseases, the owners did not experience loss from the slaughter in consecpienoe of the 
reaction. On the contrary, when animals do not react after the injection of tuber- 
culin it can be said with almost absolute certainty that they are free from tubercu- 
losis, since not a single case has been unquestionably established in which animals 
containing tubercles have not reacted. 
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When we consider the insidious and dangerous character of tuber- 
culosis as a disease which may not only be transmitted from animal to 
animal but from animals to men, the practical importance of the dis- 
covery of this scientific means of diagnosis appears to be very great. 
Certainly it should be resorted to whenever there is reason to suppose 
that tuberculosis exists in any herd. In the ease of cows kept for 
supplying milk for family use ifc may even be found desirable to make 
periodical tests for tuberculosis. There is an increasing amount of 
evidence that a considerable share of the mortality among infants is 
due to some form of this dread disease. How much of this is derived 
from infected milk lias not been determined, but it seems to be clearly 
shown that the milk of tuberculous cows frequently contains the 
bacillus of tuberculosis, even when the udder is healthy. This matter 
is worthy of careful investigation by boards of health and departments 
of milk inspection. Koch’s tuberculin has proved a failure as a direct 
agent for the cure of tuberculosis, but it apparently has a great future 
as one of those preventive remedies the widespread use of which will 
after a time greatly reduce, if not entirely banish, the ravages of con- 
tagious diseases. 


In the pursuit of purely x>ractical results which may satisfy the de- 
mands of the farming constituency, opportunities for collecting data of 
scientific interest are often overlooked by station workers. A striking 
instance of this is furnished by the feeding experiments with dairy 
cows. A large proportion of these experiments are made with the 
prime object of comparing the effect of different feeding stuffs or of 
different rations on the cost of milk production. The method com- 
monly followed in such cases is to record tin* amount of food eaten and 
of milk produced in each period ; calculate the gross and perhaps the 
net cost of the food per quart or per pound of milk produced; notice the 
changes in live weight of the cows; and ascertain the composition of 
the milk at intervals of one or two weeks. Such experiments may 
serve to show for a given set of conditions the cost of milk with differ- 
ent feeding stuffs. They may also indicate, though less accurately, the 
cost of food per pound of butter fat. But regarding tlie actual compo- 
sition of the milk and the absolute yield of milk ingredients in differ- 
ent periods, suck experiments teach little if anything. The variation 
in the composition of the milk of a single cow from day to day has 
often been shown to be great, and it has been urged that in order to 
determine the character of the milk for any period the analyses must 
be frequent. The introduction of reliable rapid methods for testing 
milk has made it practicable to include in such experiments a study of 
the composition of the milk of the individual cows on trial. By means 
of composite samples and a rapid milk test the milk of each cow might 
be Jested for fat morning and night daily. From these results and the 
specific gravity the percentage of solids could be calculated by reliable 
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formulas. Without in any way detracting from the interest ot the cx- 
perimentfrom a practical point of view, aud without any very consid- 
erable extra work or expense, data could thus be secured which would 
often be extremely interesting and valuable from a scientific stand- 
point. In the aggregate such data might go a long way toward clear- 
ing up the much-disputed question of the elfect of food on the yield and 
composition of milk. 


According to a recent account of the experiment station movement 
in Portugal published in Die Land ici rtxeh «fil iche Vcrsuehs-Stalioncn , 
that country contains at present three stations. Of the twelve stations 
planned only five were established, and two of these have recently been 
abandoned. The remaining three are located at Lisbon, Oporto, and 
Evora. The director of the first is Ramiro Larcher-M areal; of the sec- 
ond, Guilh. Adv. de Silveira ; and of the third, Antonio Gomes liamalho. 
Each station hasa director of the chemical laboratory, with au assistant. 


Rounmnia has one experiment station ( Statiunea agronomica ), which 
was established at Bucharest in 18H7, under the directorship of Cor- 
nelius Roman. The station is about to be reorganized, with an increased 
appropriation. The tirst annual report will soon be translated into the 
German language. 



AGRICULTURAL EDUCATION IN ITALY. 

L. Paparelli. 

Agricultural education in Italy is at present mainly under the direc- 
tion of the Ministry of Agriculture, but partly under that of the Minis- 
try of Public Instruction. It is distributed in the following schools 
and courses: (1) High schools of agriculture; (2) special agricultural 
schools, and sections of agriculture and survey in technical institutes; 
(3) practical schools of agriculture; (4) courses of rural economy and 
agriculture in universities; (5) special short courses given at experi- 
ment stations; (6) itinerant chairs of agriculture and of viticulture;* 
(7) courses of agriculture in normal and technical schools; (8) agricul- 
tural instruction in elementary schools; (9) private schools of agricul- 
ture. Besides these regular schools and courses instruction on sub- 
jects of special interest is given every year in different districts of the 
Kingdom. 

Boyal high schools of agriculture . — There are at present in the King- 
dom three high schools of agriculture, at Milan, Pisa, and Portici. 
The school at Pisa is connected with the Royal University and is under 
the control of the Ministry of Public Instruction, while those at Milan 
and Portici are autonomous and depend upon the Ministry of Agricul- 
ture. 

The school at Milan was established in 1870 and that at Portici in" 
1872. They are organized in the same manuer, though with some modi- 
fications in the courses which arc rendered necessary by the different 
climatic conditions and by other causes. Their objects are to give 
young men who have completed their studies in a lyceum or in a tech- 
nical institute a scientific and practical knowledge of agriculture and 
rural industries, corresponding to the actual status of science; to pro- 
vide special instruction for those desiring to become professors in the 
agricultural branches; and to promote the progress of agriculture by 
means of experimental investigations. 

The average number of students in each school is about fifty. The 
regular course of study lasts three years. The graduates of high stand- 
ing who intend to become professors are admitted to the course of 
“ Magi s ter o,” which lasts two years. At Portici the triennial course ia 
arranged as follows: 

First year: General agriculture, sericulture, apiculture, animal anat- 
omy and physiology, inorganic chemistry, analytical chemistry, agri- 
826 ■ 
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cultural physics, meteorology, morphological and systematic botany, 
agricultural geology, mineralogy, and drawing. 

Second year: Special agriculture, zooteclimcs, surveying, industrial 
drawing, organic chemistry, agricultural chemistry, analytical chem- 
istry, physiological botany, vegetable microscopy, agricultural ento- 
mology, rural laws, political economy, and statistics. 

Third year: Rural economy, bookkeeping, rural estimation, arbori- 
culture, horticulture, viticulture, olive culture, forestry, practical 
zobtechnics, diseases of annuals, surveying, hydraulics, drainage, agri- 
cultural chemistry, chemico rural technology, vegetable pathology, 
rural mechanics, construction, industrial drawing, wine -making, oil- 
making, and dairying. 

The income of these schools amounts to about $24,000 each per an- 
num, of which thiee fifths are given by the Government and two fifths 
by the Province aud tho cily. Each regular student pays $28 yearly, 
viz, $20 for the lectures and $8 for the use of the laboratories. The 
graduating fees amount to $20 per student. Special students pay $4 
for each course taken and $ S for each certificate of studies. Upon ex- 
amination two scholarships are given every year for the benefit of 
students either in the triennial regular course or in the “Magistero” 
course. Besidos these the gi ailuates are given full fellowships for some 
special branches to be studied in schools of the State or m those of for- 
eign countries. 

The school at Pisa, which has been established much longer, differs 
from the two above mentioned by having a course of study lasting four 
years, but at the end of the fourth year graduates may also have the 
“Diploma of Magistero,” for which they must matriculate at the begin- 
ning of tbeir senior or last year in order to follow some special courses 
required to complete their agricultural instruction and to fit them to 
become professors. 

These throe schools are well equipped with scientific and technical 
laboratories, museums, experimental fields, meteorological observatories, 
libraries, etc. Most of the graduates become professors in other schools 
and officers in experiment stations, or occupy other Government posi- 
tions; there are only a few who devote themselves to farming. It is 
the intention of the Ministry of Agriculture to establish the regulation 
that all graduating students of the schools of Milan and Portici shall 
spend one additional year in practice on the farm of the new school of 
viticulture at Perugia before getting their diplomas. The school at 
Perugia owns more than 5,900 acres of land, divided into five farms, 
representing all cultnres and industries, and doubtless will be a splen- 
did field for the practical instruction of the students. The results of 
experiments and investigations carried on by the personnel of these in- 
stitutions are published in the Annals of each school, in the Journal of 
the Agricultural Experiment Stations, in the official publications of the 
Ministry of Agriculture, and in other scientific reviews. 
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Special agricultural schools . — These schools have been established 
with the purpose of educating experts for some of the most important 
cultures and industries. At present there are the following special 
schools: Royal Institute of Forestry at Vallombrosa, Tuscany; Royal 
Schools of Viticulture and Oenology at Conegliano. Alba, Avellino, 
Perugia, Catania (Sicily), and Cagliari (Sardinia); Royal School of 
ZoStechnics and Dairying at Reggio d’Emilia; Royal Zodteohnieal In- 
stitute at Palermo, Sicily; Royal School of Pomology and Horticulture 
at Florence, Tuscany; Royal School of OJive Culture and Oil-Making 
at Bari, Puglie. 

Institute of Forestry at Vallombrosa.— As early as 1800 the Ministry 
of Agriculture established a school of forestry in the ancient Abbey of 
Vallombrosa. This place was very suitable for such an institution on 
account of the amenity of its climate, its healthy location, its nearness 
to large and beautiful forests, and also because of the large abbey build- 
iug. This school is about 23 miles distant from Florence. The build- 
ing stands about 3,117 feet above the sea level, and the mountains be- 
hind it reach 4,098 feet in height. The forests annexed to the school 
cover about 3,032 acres, and include magnificent representatives of 
forests of chestnuts, beeches, and eonifeis. 

The course of study lasts four years. The scholastic year extends 
from March to Xovember. The students are di\ ided into ordinary and 
extraordinary. To the first , category belong those who enter the 
Government service, to the second category those who attend the 
school with the sole object of learning forestry. 

The number of students that can bo admitted each year is determined 
by the Ministry of Agriculture, aud is arranged in such a manner as 
not to exceed forty in the four years’ course. Admission is obtained 
by competitive examinations in tlie following branches: Italian and 
French, geography, natural history, mathematics, jdiysics, and chem- 
istry. However, a certain number of students who are graduates (li- 
centiates) of a lyceum or of the agricultural and physieo-mathematieal 
sections of a technical institute, maybe admitted without examination. 
The students board and lodge in the institute, to which they pay $120 
per annum. They wear the official uniform of the institute, which 
resembles that of the Government forest officers. 

The best student of the graduating class may be sent at the expense 
of the State to study for some time in foreign countries. All the ordi- 
nary graduate students enter the State service with the title of Vice 
Inspector of Forests. All students that pass satisfactory examinations 
at the end of the course are granted the diploma of Forestry Expert 
(Perito Forestale). 

Every year the students, under the direction of a professor designated 
by the Ministry, are allowed to make a scientific and practical excursion 
in the forests either of the state or of private individuals. Practical 
work is required in the forests of Vallombrosa, in the nurseries, and in 
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the laboratories and cabinets of physics, chemistry, natural history, 
dendrology, etc. A well-equipped library is at the disposal of the pro- 
fessors and students. 

The branches taught in the Institute of Yallombrosa are as follows: 

First year: Italian literature, French language, inorganic and an- 
alytical chemistry, mineralogy, geology, physics (with laboratory work), 
morphology and classification of plants, advanced algebra, geometry, 
and drawing. 

Second year: Italian literature, French language, zoology, organic 
chemistry applied to forestry, systematic botany, forest economy and 
technology, German language, drawing, trigonometry, and analytical 
geometry. 

Third year: Surveying, forestry mathematics, forestry (plan, man- 
agement, protection, etc.), German language, mechanics, vegetable 
pathology and physiology, and general and special agriculture. 

Fourth year: Estimation of forests (vvitli practice of surveying), for- 
estry (forest regulations, practical application), forest laws, civil, road, 
and hydraulic architecture applied to forestry, botanical geography, 
German language, and drawing. 

For the year 1891-’92 the income of the institute was $10,020; this 
sum also covered the other outside expenses for the dissemination of 
forest instruction. 

'Royal schools of viticulture and oenology . — The object of these schools 
is to train technical directors for important vineyards and wineries, 
managers for vineyards, and cellar masters. Two independent courses 
arc offered, one of four and the other of two or three years. The sub- 
jects embraced in the four years’ course are Italian literature, French, 
German, or English, history, geography, mathematics, physics, mechan- 
ics, surveying, drawing, bookkeeping, mineralogy, geology, zoology, 
botany, chemistry, veget able pathology, agriculture, viticulture, oenology, 
chemical technology of wines and secondary products, laws regarding 
the wine industry, and commerce. From two to six hours per day are 
occupied in practical work in the cabinets, laboratories, vineyards, 
cellars, and distillery. Besides the work of instruction, these schools 
carry on investigations regarding the culture and diseases of grapes 
and other cultivated plants, the preparation and conservation of wines, 
and other subjects connected with related industries. 

Royal School of Zootechnics and Dairying at Reggio d’ Emilia . — This 
school was established in 1879 with the object of preparing experts for 
raising animals and for dairying. The theoretical and practical in- 
struction is given in a biennial course, though graduate students of 
good standing may have a third year of advanced study. Besides the 
instruction, the school carries on investigations and experiments con- 
cerning zootechnics and dairying. The subjects taught arc Italian 
language, history, geography, mathematics, bookkeeping, mineralogy, 
geology, botany, physics, general and applied chemistry, dairying, ani- 
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mal anatomy, physiology, zoogony, hygiene, zoology, zooteehnics, and 
penmanship. The practical work is obligatory, and varies from five to 
eight hours daily. 

The students of the advanced course attend special lectures on zootech- 
nies, dairying, applied chemistry, etc., and take part in the practical 
work of the dairy, the chemical laboratory, and the stables. For their 
work they receive a certain sum, which is subtracted from that required 
for their living at the school. 

Royal Zodtechnical Institute at Palermo.— This institution, established 
in 1884, has for its objects (1) to disseminate in the Island of Sieily 
selected breeds of the races of domestic animals best adapted to local 
conditions; (2) to favor the raising of i inputted animals and to experi- 
ment in crossing with native races, supplying the breeding animals to 
the farmers; (3) to promote the improvement of native races by selec- 
tion; (4) to serve as a breeding station; (5) to promote the culture, 
harvesting, and curing of forage plants with leferencc to maintaining 
an adequate food supply lor domestic animals during times of drouth; 
(f>) to promote the inciease of domestic animals in the island, and to 
disseminate, by means of publications, by lectures, and even by the ad- 
mission of students to the institute, the proper practice of zooteehnics 
and prairie culture. The scientific personnel of the institute includes a 
director and a veterinary surgeon. The annual expense of the insti- 
tute amounts to about $1,400. 

Royal School of Pomology and Horticulture at Florence . — This school, 
which was established in 1882, has for its object the training of experts 
in pomology and horticulture. The instruction is given in three years 
and is mostly practical. The branches taught are the following : Ital- 
ian, French, history, geography, mathematics, bookkeeping, physics, 
chemistry, meteorology, botany, zoology, cultivation of fin it and vege- 
tables, landscape gardening, floiicultuic, surveying, drawing, and pen- 
manship. 

Royal School of Glint Culture and Oil Malting at Bari . — This school 
was established in 1881, to give special instruction to persons intend- 
ing to become olive cult mists and oil makers. The students work from 
five to eight horns daily on the farm and in the olive orchard, and oil 
mill. This practical work is accompanied by lectures on the elements 
of the following branches during a three years’ course: Italian language, 
history, geography, mathematics, bookkeeping, drawing, penmanship, 
general and special agriculture, zooteehnics, rural economy, uatural 
history, botany, zoology, geology, mineralogy, olive culture, oil-making, 
rural industries, and surveying. 

Sections of agriculture and surveying in the royal technical institutes . 

These institutes or colleges were established in 1859, and are under 
the direction of the Ministry of Public Instruction. The sections that 
maybe in each college are the following: (1) Physico-mathematieal, 
(2) agricultural, (3) surveying, (4) commercial, (5) industrial. Their 
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object is to prepare experts in the different lines. There are at present 
in Italy sixty technical institutes, distributed in the different provinces 
of the State. 

Royal practical schools of agriculture . — The systematic establishment 
of these schools was begun in 1880, with the understanding that grad- 
ually each province should be provided with one or even two or three 
of these schools. At present there are in Italy twenty four practical 
schools of agriculture. Their object is the dissemination of an ele- 
mentary theoretical and practical knowledge of agriculture and related 
industries. The regular course of instruction is given in three years, 
but if necessary a fourth year may be added, with a special program. 
The program of studies is the same for all practical schools, though 
there may be some modifications rendered necessary by local needs of 
the schools. The branches taught in the triennial course are the fol- 
lowing: Italian language, history, geography, mathematics, botany, 
physics, drawing, general bookkeeping, agriculture, chemistry, zoology, 
zobteehnies, and surveying. Practical work is obligatory for six to 
seven hours daily. The students of these schools, as well as those of 
special schools of agriculture, also receive instruction in military drill 
once a week. All who have received an elementary education can be 
admitted to these schools. Students lodge and board in the school, to 
which they pay about $70 yearly. Each school is well provided with 
laboratories, machines, and farms for the technical instruction of the 
students. 

Courses of rural economy and agriculture in universities or high insti- 
tutes . — A chair of rural economy and estimation is maintained in the 
royal schools of applied engineering, which, with few exceptions, 
are connected with universities. These schools are located at Turin, 
Romo, Naples, Padua, Bologna, Pisa, and Palermo. Courses in agri- 
culture and rural economy and estimation are given in the Royal Poly- 
technic Institute at Milan and at the University of Perugia. These 
schools are under the direction of the Ministry of Public Instruction. 

Special short courses at experiment stations . — Courses in silk culture, 
one for men and another for w omen, are given every year at the Royal 
Station of Sericulture in Padua. The Ministry of Agriculture, in order 
to favor the provinces where sericulture has or may have a special im- 
portance, grants yearly a certain number of scholarships to such prov- 
inces. Those who complete the theoretical and practical course of 
the station and pass a satisfactory examination are given the title of 
Director of Observatory of Sericulture. 

Special courses of sericulture and apiculture are also given in the 
high schools of agriculture at Milan and Portici. In the latter has 
been established an apiary, intended principally for instruction. 

A special theoretical and practical course in dairying is given every 
year in the Royal Station of Dairying at Lodi. The course lasts three 
months, from September 1 to November 30. Those who ooraplete the 



332 


EXPERIMENT STATION RECORD. 


course and pass a satisfactory examination both in the theory and 
practice of dairying are given the title of Director of Dairy Observa- 
tories. For this course also the Ministry of Agriculture puts at the 
disposition of the provinces a certain number of scholarships. Practi- 
cal instruction in dairying is given yearly also in the dairy observ- 
atories and in several of the practical schools of agriculture. 

Itinerant chairs of agriculture , viticulture , and analogy. — This kind 
of instruction was started in 1887, but lias only developed recently, 
especially in the lines of viticulture and omology. At present there 
is an itinerant chair of agriculture in the region of Polesine, with head- 
quarters at Bovigo, and there are live itinerant chairs of viticulture 
and (etiology at Gattinara (Province of Novara), Solrnona (Aquila), 
Marino (Borne), Bionero in Volture(Potenza), and Nicastro (Catanzaro). 
The task of each chair is the careful study of the conditions of the 
localities, to know what is done and why it is done, in agriculture, in 
viticulture, and in umology, and hence inculcate by any possible means 
(by lectures, by practical experiments in the fields, in vineyards, and in 
cellars, by analyses of the products, etc.) what should be done and 
what could be done better. It is the advice of the Ministry of Agricul- 
ture that at the end of live years at most the location of the chair 
should change. Great practical benefits are derived from such instruc- 
tion, and many other provinces are asking the Ministry for the estab- 
lishment of these chairs. 

Courses of agriculture in normal and technical schools. — By an agree- 
ment between the Ministries oi* Agriculture and of Public Instruction, 
since 18(>(> agricultural instruction lias been introduced in normal 
schools, but it was rendered obligatory in 1X80. Most of the schools 
have an agricultural garden. The expenses of instruction are divided 
equally bet ween the two Ministries. The Ministry of Agriculture also 
gives subsidies from time to time. 

The number of normal schools for men which ha ve the regular income 
from the Ministries is twenty. In normal schools for women agricul- 
tural instiuction was started in 1X79-80 in the school of Udine. This 
school has a special agricultural section, with a biennial course. Most 
of the women who at present teach agriculture in other normal schools 
come from that section. Ten other normal schools for women have 
agricultural instruction. The students are taught the fundamental 
principles of agriculture, horticulture, fruit culture, and floriculture 5 
also sericulture, apiculture, aviculture, etc., and the preparation and 
and conservation of alimentary products. 

In the Queen Margherita’s College at Anagni (Borne) there is a 
special lady teacher for agriculture. The school has also an agricul- 
tural garden, where the students can do practical work. This instruc- 
tion was organized in 1890. The expenses are borne by the Ministry 
of Agriculture. 
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In the technical schools of Citta di Oastello, Fano, and Rimini an 
additional fourth-year course has been established for instruction in 
theoretical and practical agriculture. 

Agricultural instruction in elementary schools , agricultural colonies, 
etc . — This instruction was recommended by the Ministry of Agriculture 
in the early seventies, but it has been put in regular operation only 
during late years. The instruction is given by teachers who have at- 
tended regularly a normal school where agriculture is taught, or by 
teachers who have attended with success the course of agricultural 
lectures promoted by the Ministry of Agriculture. In the scholastic 
year of 181(0-’91 the number of teachers who gave instruction in agri- 
culture in elementary schools was live hundred and fifty-five. The 
Ministry of Agriculture gives every year a subsidy to the teachers 
in charge of this instruction besides their ordinary duties. 

Elemeutary instruction, but entirely practical, is given in the so- 
called agricultural colonies, which are provided with more or less 
extensive farms, where the work is done by the pupils themselves. 
These institutions are of two classes, free colonies and reformatory 
colonies. In both the pupils admitted come from poor families and 
sometimes are orphans or foundlings. The reformatory colonies are 
exclusively intended for youths of bad instincts. There moral educa- 
tion is combined with practical instruction in agriculture and rural 
industries, as in the free colonies. 

Private agricultural schools . — Elementary and practical instruction in 
agricultural branches is also given in several private institutions, which 
the Government, aids and over which it, exercises some surveillance by 
approval of the programs of studies, by the granting of subsidies, by 
inspection, or by sending an oilicial representative to the liuul examina- 
tions. 
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ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 
IN THE UNITED STATES. 


BOTANY. 

A, C. Tkuk, Editor . 

Report of botanist for 1891, F. L. IIarvey ( Maine Sta. Report 
for 189 J, pp. 175-187 , plate 1). — A resumd of the work (lone during 1891 
in the following lines: (1) Tests of the vitality and purity of seeds; (2) 
notes on weeds; (3) examination of several species of mosses with ref 
eretice to their value as forage plants; (4) the coni inuation of the study 
of potato rot and black knot; (5) extension of the station herbarium. 
In the chemical examination of mosses one species, Uypnum splcndem , 
was found to contain as much nitrogenous matter as timothy hay, but 
its degree of digestibility was only 30 per cent as compared with 72 per 
cent for timothy. Brief notes are given on the following species of 
weeds: Jamestown Aveed or thorn apple {Datura stramonium), white' 
radish ( Raphanus raphani strum), yellow dock {Rurnex crispus), and 
chess or cheat ( Bromus secalinus ). 


METEOROLOGY. 

Meteorological observations, L. G. Carpenter ( Colorado Sta, 
Report for 1891, pp. 57-72, 78-84, 89-97, diagram 1). — Tables give the 
total amount and daily variations (forenoon and afternoon) of sunshine 
for each month of 1891 at Fort Collins, Rocky Ford, and San Luis; 
daily thermometer readings and range of temperature for each month, 
and average daily barometric pressure at Fort Collins; the comparative 
meteorological conditions at Fort Collins and Manhattan (difference iu 
elevation 3,500 feet), and annual summaries of meteorological observa- 
tions at the station (Fort Collins) and at the Pivide, San Luis, and 
Arkansas Valley Substations. 
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Comparative observations at Fort Collins and Manhattan . 



Temperature (degrees 

Mean I 
clew- | 
point. 

Mean 

relative 

humidity. 

Mean, 
7 a. w. 

Mean, 
7 p HI. 

Mini- 

mum, 

7 a. m. 

Daily 

mean. 

Fort Colima 

39 20 
37 40 

45 26 
30. 30 

— 13. 70 
— 5 00 

1 

36 85 
42 28 

25. 78 
31. 55 

65. 57 
69.41 

Manhattan j 

i 


Meteorological summary, January-July, 1892 (Massachusetts 
Stale SI a. Bat. No. -/.V, Any., }>. J ). — A tabular statement of 

the highest, lowest, and mean temperature, precipitation, prevailing 
wind, and cloudiness for the first seven months of 1<S9L\ The maximum 
temperature was 04.5° F. (dune 4), the minimum 10° (January 17), and 
the mean 45.o8°. 


SOILS. 


W. JI. Dual, Fill tor . 


Soil temperatures and terrestrial radiation, L. G. Carpenter 
(Colorado Sta. Report for 1891, pp. 7.7-7tf, ,s7-<s\S'). — A tabular record 
and diagram show the weekly means of soil temperatures at depths of 
from J to 7- inches for three sets of sod thermometers placed in soils 
varying in elevation and moisture. * 4 Set A is oil a slope facing south, 
grassed, in a sandy clay soil. Set 1> is in a low place with dark soil 
and ground water at a depth of about o feet: this is subject to irri- 
gation. Set O is on a knoll near the college barn and on the north- 
ern slope.” 

Soil tempera lures at different depths. 


Depths 

3 inches 

C niehcx 

13 inches 

24 inches 

36 inehos 

72 inches 


Set. 

M a\i- 
mum 

Date 

.. 

M illi- 
nium 

Date. 


Ran go. 


Dr qrces 

July 24 

Dearer* 



Degrees. 

A 

84 0 

17 8 

February 0 

- * - • 

66.2 

J* 

80. C 

«T ulV 11 

21 9 

February 10 


58 7 

00 8 

J nl\ 0 

‘28 5 

February 12 


41 3 

77 7 

July 21 

23 2 

... do .... 


54. 5 

35. 4 
40 3 

< n 

66.8 


3! 4 


{ «■ 

75 3 

•J ulv 23 

26 0 

. . do 


( A 

08 7 

July 20 

32 1 

h ebnurj 14, 
and 17. 

10, 

36.6 

1 



1 R 

63.7 

August 15 

' 34 0 i 

March 14 


20.1 

1 O 

71.8 

J \ily 30 

August 16, 17, 10, 
and 20 

1 30 7 j 

Febmatv 12 


41. 1 

I" 

65.6 

! 31 () 

! I 

bebrumy 10, 
23, and 26. 

22, 

31 6 

1 U 

62.2 

A ugust, 20 

i 36 6 ; 

March 11 


25. 0 

1 O 

67.4 

J ulv 30 

31 1 

February 10. 


33. 3 

<; a 

63.8 

September 17 ... 

30. 0 

March 12-23. 


24.8 

* B 

68. 5 

A ugiiHt 20 

40. 5 

M ar eli 14 

and 

28.0 


1 

! 


Apnl 10. 



“ A comparison of the temperat ures at the different depths will show 
that during the winter season the soil is coldest at the surface, and that 
as warming takes place the surface warms the fastest, so that after 
the 1st of April the surface becomes the warmest.” 

Daily readings of terrestrial radiation thermometers for each month 
of 1891 are also tabulated. 
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FE&THIZ3BS. 

W. U. Beal, Editor. 

On the Gunning-Kjeldahl method and a modification applica- 
ble in the presence of nitrates, A. L. Winton ((* onnectieut State 
Sta . BuL No . 112, June, pp. /). — Comparative determinations of 

nitrogen in cotton seed meal, castor pomace, tankage, bone, fish, guano, 
and mixed fertilizers free from nitrates by the Kjeldaiil and Gunning 
methods, are reported. These results, as well as those obtained by 
Gunning,* Atterberg,! Van Slyke4and others, on fodders, dairy prod- 
ucts, fertilizers free from nitrates, and various organic substances, 
show that this [the Gunning] method is fully as a ecu rate as the ordi- 
nary Kjeldaiil method and in some eases gives better results.*’ It also 
appears to possess the advantage of being applicable to the determina- 
tion of nitrogen in various alkaloids, azo-compounds, and bodies of the 
aromatic series. It is not, however, applicable to the determination of 
nitrogen in nitrates, and for the general purposes of fertilizer analysis 
it is very desirable to have a method which secures this result. A 
modification of the Gunning method, which has given satisfactory 
results in this respect, is described us follows: 

Tlie material, 0.5 to 1 gram, is digested, with 80 <*. e. of Seovell’s salicylic-acid mix- 
ture (80 (*. c* of sulphuric acid and 2 grams of salicylic acid) m a flask of 000 c. c. 
capacity foi two houis, w r ith frequent shaking. Two grams of /inc dust are then 
slowly ad«led, with continual shaking, and the flask heated, at first gently, until 
after a few minutes* boiling dense fumes axe no longer given ofl. Thus lar the proc- 
ess is the same as in the Sco\ell Kjeldaiil mol hod (tbo official method of the Associ- 
ation of Official Agi ieiilftual (Uiemisfs), except that the digestion is continued lor 
two hours, which in some cases the writer has found absolutely neeess.ny in order 
to secure complete solution of the nitrate. Ten to 12 grams of potassium sulphate 
arc next added and the boiling continued for a little time after the solution is color- 
less, or, if iron is present, has a light straw color w In eh remains unchanged. On cool- 
ing, as the mixture begins to solidify, water is added, at first slowly, with shaking, 
and the distillation with caustic soda is oairied on in the usual manner. 

[A table gives the results obtained on nitrates and fertilizers containing nitrates] 
by the official method and the method hero described, together with the percentage 
of nitrogen in nitrates as detei mined by the Sehul/e-Tioinann method. 

The average of the twenty-live determinations by the Keo\ cll-Jodlhautir method 
is 4.64 per cent ; by the pioposed method, 4.65. The greatest discrepancy in any in- 
stance is one tenth per cent ; the a\erage discrepancy, 0.05 per cent. In ten cases 
the proposed method gave the lower lesult ; in tliiiieen eases, the higher result. 

Analyses of cotton-seed meal and cotton-hull ashes ( Connecticut 
State Sta . Bui . No. 11J , Sept., 1S<)2, pp. 7). — Tabulated analyses of 9 
samples of cot ton -seed meal and 23 of cotton -hull ashes, together with 
trade values for 1892 of fertilizing ingredients in raw materials and 
chemicals, and notes on valuation. 

* Zeitseh. anal. Chcm., 28, 188. 

tClieni. Zeitseh., 14, 500. 

X U. 8. Dept. Agr., Div. Cham. Bui. 31,142. 
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The average composition of the 9 samples [of cotton -seed meal] analyzed this year 
is, nitrogen 7.06 per cent, phosphoric acid 2.67 per cent, potash 1.73 per cent. The 
average cost of nitrogen in cotton-seed meal has been 14.9 cents per pound, and the 
extremes were 14.0 and 16.3 cents per pound. 

The average cost of the ashes, excluding 4 samples [admitted to ho of inferior 
quality], was $36.31 per ton, and the average valuation $40.56. Or, differently ex- 
press^], water-soluble potash cost 4.8 cents on the average. In individual eases 
water-soluble potash cost 3.2 cents per pound at the lowest and 6.3 cents at the 
highest. 

Fertilizers, N. T. Lupton (Alabama College Sta. Bui No. 38, July, 
1892, pp.G3 ). — This is a report on fertilizer inspection in Alabama for 
the nine months ending July 1, 1S!)2, and includes statistics of the fer- 
tilizer trade in Alabama; notes on valuation; a brief discussion of the 
nature and extent of the phosphate deposits of Florida; tabulated anal- 
yses of 357 samples of fertilizing materials, including compound ferti- 
lizers, tankage, natural phosphates, marl, and (day; a list of guarantied 
analyses of commercial fertilizers, filed in the office of the commissioner 
of agriculture by dealers and manufacturers, and of licenses issued; 
and the text of laws relating to fertilizers in the State. 

Tin* number of tons [of fertilizers] sold in Alabama during the past five years, ac- 
cording to the record kept in the office of the commissioner of agriculture, is as fol- 
lows: Season of 18H7-’88, 62.575 tons; 1888-89, 71.605; 1889-'90, 99,818; 189(>-’9I, 
115,735; 1891-92, 83,323. 

The decrease of about 28 per cent in sales during the present season, as shown in 
the above statement, is not attributable to a lack of appreciation of the value of 
fertilizers so much as to the depreciation in the price of cotton and reduction in the 
acreage placed under cultivation. In Georgia over 300.0(H) tons were sold last year, 
while during the season now closing the sales have not much exceeded 200,000 tons. 
A similar decrease has prevailed generally in the cotton-growing States. 

The market value of manufactured fertilizers has undergone verj little if any 
change since last year. 

Analyses of fertilizers {Massachusetts State Sta. Bui. No. 43, Aug., 
lb <32, pp. b-12). — Tabulated analyses of 47 samples of fertilizing mate- 
rials, iueludingoompouiid fertilizers, bone, wood ashes, cotton-hull ashes, 
and Florida phosphate, and a statement of the basis of valuation of 
fertilizers tor 1 802. 

Fertilizer inspection in Rhode Island, 11. J. W heeler and B. L. 
Hartwell {Rhode Island Sta. Bui. No. lb, Aug,, lb92, pp. 33-5S ). — 
Analyses of 2!> samples of commercial fertilizers. The advisability o/ 
buying wood ashes (which are subject to inspection in Kliode Island) 
only upon guaranty of composition is urged upon purchasers. 
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A. C. Tkuk, Editor . 

Removing tassels from corn. Cl. C. Watson [New York Cornell 
Sta. Bui . No. 40 , July, 1E92, pp. 97-403). 

Synopsis . — Two experiments are reported, in one. of which the tassels were removed 
from alternate rows and in the other from three fourths of the rows. The results 
showed no uniformity in gain or loss in yield from removing the tassels. Simi- 
lar experiments at other stations art* cited. The weight and composition of 
anthers and pollen from selected stalks are given. 

A report on two experiments in continuation of that recorded in 
Bulletin No. 25 of the station (E. S. R., vol. n, p. 505). In one experi- 
ment the tassels were removed by hand, soon after they appeared, from 
alternate rows in a plat containing twenty-five rows of seventy-two 
hills each. In the other experiment the tassels were removed from 
three fourths of the rows in a plat containing twenty one rows of sev- 
enty-two hills each. 

The variety of corn was Sibley Pride of the North. It was planted the last week 
in April, in fertile, dry, gravelly soil, in hills feel apart in the row and rows II feet 
8 inches apart. The first tassels were removed July 21, 1891, and on each of the fol- 
lowing datos all tassels were rernovod flint had made their appearance since the pre- 
vious picking: July 28, and August 1, 7, and 15. The corn was allowed to stand 
until fully ripe. 

The results as given in detail in tables “ show that there was no 
marked gain from removing the tassels and no uniformity in gain or 
loss in yield with respect to the treated and untreated rows. * * * 
The synopsis of the results of this experiment is given in the following 
table, with those of the experiment of the previous year : v 


Number of good oars 

Number of poor oars 

Number of abortive ears 

Total number ot ears . . . 
Weight of good ears, pounds 
Weight, of poor ears, pounds 
.Number of stalks 


Comparative) yield, 

Comparative yield, 

lbsi. 

1890. 

TllRrUdS 

} Tassclw 

Tasnols 

Taaaels 

bit on 

removed. 

left on. 

removed. 

100 

100 

100 

151 

100 

310 

100 

141 

1U0 

142 

100 

27 

100 

121 

100 

88 

100 

99 

100 

152 

100 

110 

100 

144 

100 

08 

100 

101 


The results of similar experiments at other stations are given from 
the following publications: Bulletin No. 20 of the Illinois Station, An- 
nual Report of the Maryland Station for 1891, Bulletin No. 19 of the 
Nebraska Station, and Bulletin No. 30 of the Kansas Station (E. S. B., 
vol. hi, p. 849$ iv, p. 37$ in, p. 703$ hi, p. 858). 

The results of the experiment at tlie Illinois station and the one made here last 
year practically show no gain or loss in corn production. Those made at tho 
Maryland and Nebraska Stations show a loss, while the Kansas experiment and ours 
of 1890 show a marked increase. * * # 
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To get some idea, if possible, of tl*e amount of plant food lost to the plant and given 
off in the form of anthers and pollen, the following test was made in the university 
cornfield last yoar, on the same variety of corn and under similar conditions as was 
the detasseliug experiment. 

Large paper bags were tied over the tassels before they had become expanded, the 
bags being of sufficient size to allow the tassel to expand, and were securely tied 
about the stalk to prevent the escape of any pollen. These bags were tied on the 
stalks July JO to August 3 and taken to the station chemist, Mr. H. Snyder, August 
13, who reported that an average of six stalks gave 7.02 grams of anthers and 3.49 
grams of pollen. An analysis of the anthers and pollen gave the following compo- 
sition : 


Water 

'Ash 

l<\it (ethei exlraet) 

Crude liber 

Crude pmtf in .. . . 



Anthers. 

Pollen 


Per cent 
24 50 

4 72 

S! 07 
14 40 
34 27 
30 88 

Percent. 
27 27 
2. 10 
0.94 


17. ii 
52. 55 


100 00 

! 100.00 

I 


Allowing Iho corn to he planted in hills 3 feet <> inches apart oacli way, and three 
stalks to the hill, the amount and composition of pollen per stalk will give 2.25 
pounds of nitrogeu per acre, and the anthers will give 3,70 pounds per acre, or 0.01 
pounds in all, which makes the loss of nitrogen to the plant vor\ considerable, equal 
to a very liberal application of nitrogen in the form of commercial fertilizers. 

Experiments with corn and cotton at Louisiana State Station, 
1891. 1>. N. Harrow (Louisiana Stas. But. No. 17 , 2d ser..pp. JSS- /,%'). — 
The experiments reported in this bulletin were in continuation of those 
recorded in Bulletin No. 7 (second series) of the station (B. S. 11., vol. 
it, p. 571). The season was characterized by extremes ol* wet and dry 
weather, which materially affected the results of the- experiments. 

Corn, test of varieties (p. 480). — Fourteen varieties were planted, but 
the results were not considered worth reporting in detail. 

(lorn, planting at different distances (pp. 180, 400). — Notes and tabu- 
lated data on an experiment in which corn was planted in row s 4 and 5 
feet apart, at distances of 18 and 24 inches apart in the row and thinned 
to one and two stalks in the hill. The best results were w r itli one stalk 
in hills 18 inches apart in 5-foot. row s. 

Corn , flat culture (p. 400). — -The yields from growing one stalk in 
hills 3 feet apart in 4-foot rows with flat culture was 52.7 bushels per 
acre in 1801 as compared with 42.4 bushels in 1800. The difference in 
yield is attributed primarily to difference in the seasons. 

Corn, experiments with fertilizers (pp. 400-404). — An experiment in 
applying fertilizers all at one time and at different times is briefly re- 
ported, the results being inconclusive. Notes and tabulated data are 
given for experiments with various combinations of potash, phosphoric 
acid, and nitrogen, in different forms, as in previous years. The results 
of the experiments thus far made indicate t hat the soil used does not 
require x>otash, but is benefited by the application of nitrogen and phos- 
phoric acid. 
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Cotton, teat of varieties (pp. 494, 495). — Tabulated date of yields of 
seed and lint are given for 25 varieties. The largest yields of seed and 
lint were produced by Boyd Prolific, Fishlmrn, Haggaman, Peerless, 
Welborn Pet, Bolivar County, and Dic kson. 

Cotton , experiments with fertilizers (pp. 495, 490). — Experiments simi- 
lar to those with corn were made, but as the results were inconclusive 
details are not given. 

Sugar cane analyses, B. B Ross ( Louisiana Sta. Bui. No. 17, 2d ser 
p.496 ). — Tabulated analyses of 11 foreign varieties winch are being 
tested at the Louisiana State Station. The results as compared with 
those of previous anal.y ses indicate an increase in the amount of sucrose 
as these varieties become aeeli mated. 

Field experiments with wheat, W. O. Latta (Indiana Sta . Bui. 
No. 41, Aug., 1H92, pp. si -100). 

Synopsis . — A report on experiments under the follow in# head*: (1) Test of varieties, 
(2) quantity of need pti acie, (3) eail\ and late seeding, (4) io tat ion rs. contin- 
uous grain-cropping, (m common nil led ili/eis and lioise manure, (6) treatment 
of seed for loose and stinking smut, (7) effect of < lunge of soil on yield of wheat, 
(8) early vs. late liar\estmg, and (9) mowing wheat m tli<- spring. The work 
on flu* tiisi fne subjects was in confinuation ol that rcpoitcd in Bulletin No. 3d 
of the station (E. S. K„ vol. ni, p. 510). The average lesnlts in these lines 
favor (1) Velvet ('huft and Michigan Amber \mieties, (2) 6 to 8 peeks of seed 
per acre, (3) sowing about Septembei 20 rather than later, (1) rotation of grain 
and grass. Fertilizers have not been profitable, o\< opt ou much-worn soils. 
Neither hot water nor copper sulphate destroyed the germs of loose an wit, hut 
both treatments were efFocti\el\ used for stinking smut. Mowing wheat in the 
spring materially reduced the > icld of grain and straw. The other experiments 
(8 ami 9) ga\ e indecisho lesnlts 

Test of varieties . — Tubulated data for 32 varieties tested in 1892, 
with the average yields of these varieties during one to nine years. 
In 1891 the most productive varieties were Jones Winter Fife, lied 
Clawson (extra selected), Early Red Clawson, Velvet Chaff, Michigan 
Amber, Jones American Bronze, Wyandotte, and Willits. Of these, 
Michigan Amber and Wyandotte were least affected by rust. Velvet 
Chaff and Michigan Amber have given large yields during nine years. 
The latter variety seems to be less liable to injury by rust. Among 
the varieties recently introduced Real Clawson and Jones Winter Fife 
are most promising. 

Quantity of seed per acre.— Tabulated data are given for the yields of 
wheat seeded at rates varying from 2 to 8 peeks per aero during eight 
years (1885~’92). The average yield for the eight years has been from 
22.5 to 30.9 bushels per acre, increasing with increased thickness of 
seeding. The increase from sowing more than 6 peeks is relatively 
small. 

Early and late seeding.—' Tabulated data are given for the yield of 
wheat sown in four years (1889-’02) at different dates from September 
18 to October 18. The average results strongly favor the September 
sowings. The falling off in yield increases in a marked degree toward 
the close of the season. 
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Rotation vs, continuous grain-cropping . — The average yields in bushels 
per acre of all the wheat plats of each series for six years (lS87-’92) 
were as follows: Grass and grain 22.4, grain alone 10.3, grain from 
rotation 6.1. The tendency is toward an increasing difference in yield 
in favor of the rotation series. 

Commercial fertilizers and horse manure . — -Notes and tabulated data 
for an experiment in 1892 on three series of plats, in continuation of 
similar work in the two previous years. The results vary considerably, 
according to the difference in the character of 1 lie soil. On worn soil 
the fertilizers were used with profit, but on more fertile soils they were 
unprofitable. The average results of the three years’ experiments on 
five series of plats are given in the following table: 


Average yield of wheal per ao e during three years and financial results. 


No. 

of 

plat 


Fertilizers. 


1 I Nothing 

| Dissolved honoldjo k 

; Sulphate of amnionw . - 

2 1 Muriate of potash .. 

j Dissolved honehl.trk . - . 

i Sulphate of ammonia.. . 

3 i Muriate of potash 

4 i Nothing 

ft ! llorso manure 

(> ' Horse manure 

7 | Nothing 


1 

Pounds, 

A vei a,gt 

\ nld 

jliuTeaaod yield 

' Net 

, it*i till 


— 

1 

- — 

'profit or 

, /,<*! 1 
, 1 

Grmn ' 

Shaw 

i Crain 

i . 

straw. 

j loan. 

! ! 

Hush ! 
2<>.7 ; 

1. bs 

2 , Kl 3 

1 Itush 

Lbs. 

I 

1.5H 




JM 

< ;» * i 

1 

' 32 3 i 

4, 27l> 

, Yi 

i, ftoo 

1 $2 H7* 

nr > 1 

i 



.. 

! I it 






I :m 1 

”:ViYi' 

5.071 

ft 1 

1 1 . 201 

— 1.35 


2ft I ! 

‘i 7 




<> 2V) | 

30. 3 

3 fiOD 

j ft 1 

HKD 

0 79 

7,tw0 I 

2H H 1 

; :u»i 

! ,i.« 

551 

; — o i2 

1 1 

25 2 i 

2. H94 

, 



j TIj 



1 _ 

11” 1. 




I he minus sign ( - > imln aits a loss 


Treatment of seed for loose and stinking smut . — Notes and tabulated 
data on experiments in which seed wheat was immersed in copper sul- 
phate solution (1 pound to 4 gallons of water) for ten minutes or in hot 
water (133°-160° F. for loose smut and J31°-142° for stinking smut) 
for five minutes. Neither the hot water nor the copper sulphate mate- 
rially reduced the amount of loose smut. Treatment with wafer heated 
to from 133° to 150° F. somewhat increased the yield of wheat. Seed 
immersed in water at 154°-1C0° F. failed to germinate. Both treat- 
ments effectually prevented the development of stinking smut, but the 
copper sulphate reduced the yield of wheat, 

Effect of change of soil on yield of wheat . — Seed of the Velvet Chaff 
variety grown at the station for seven consecutive years was sent in 
1890 to four different counties of Indiana, and the seed received from 
the crop grown in these localities was planted at the station in 1891 
alongside of seed of the same variety grown there for eight years. The 
tabulated results show only slight variations in the yield of the wheat 
from the different localities. 

Early vs. late harvesting . — Wheat harvested June 28, 1892, yielded 
about the same amount of grain aiul more straw than that harvested 
July 2. The weather during this period was cool and cloudy. 
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Mowing wheat in the spring . — Notes and tabulated data on an experi- 
ment in which the wheat on 2 plats was mown April 20, when the plauts 
were about 0 inches high. As a result the growth of the wheat was 
retarded and the yields of grain and straw were considerably reduced. 

Forms of nitrogen for wheat, II. A. Huston (Indiana 8ta. Bui . 
No. 41 , Aug., 1892 , pp. 100-102 ). — Notes and tabulated data for an exper- 
iment in continuation of that reported in Bulletin No. 30 of the stat ion 
(E. S. R., vol. nr, p. 512). Nitrate of soda, dried blood, and sulphate 
of ammonia were each applied in the fall or spring or in both seasons. 
Sulphate of ammonia gave the greatest increase in 1802, but the best 
results were obtained the previous season with nitrate of soda. This 
year there was a great or rainfall and the grain was badly affected by rust. 
The work in this line will be continued. 

Field experiments with wheat and oats (Kentucky Sta. Bui. No. 
42, Sept.) 1892) pp. 10). 

Synopsis. — A report on experiments in 1NP2 with wheat and outs in continuation of 
those, recorded in Pullet in No. 35 of the station (E. S. It., vol. in, p. 227). The 
experiments with wheat include a test of varieties, deep r*. shallow planting, 
thick vs. thin seeding, and a test of fertilizers. Varieties of oats were also tested. 
During four yeara ( 1889-92 ) Egyptian, German Emperor, and Hunter White 
varieties of wheat have given the highest a\ erage \ iold. During the same period 
the most productive varieties of oats have been Early Dakota, Welch, White 
Victoria, White Canadian, and Earley. On the soil of the station farm fertili- 
zers have had very little effect on the yield of wheat. 

Wheat , test of varieties (pp. 3-8). — Tabulated data arc given for 33 vari- 
eties tested in 1892, 19 of which yielded over 20 bushels per acre. The 
following table gives the yield in four different years ( 1880— MI2) for 
those varieties which have given an average yield of over 20 bushels 
per acre : 

Yield of wheat per acre daring four years. 


Name of variety. 

1889. 

1890. 

1891. 

1892. 

Aver- 

age 

High-Grade 

Bush. 
17 0 1 

Bush. 

Bush. 

Bush. 

Bush. 

24.2 

Egyptian 




•12. 4 


ip 7 


dd. D , 

. 10 . 7 

28. 6 
22.8 
27 * 2 

German Emperor 

:to. g 

24 7 i 


80. 4 

Penquite Velvet Cluiff 

20 8 ! 



Hunter Whito „ 




23. 7 
27,1 

New Genesee 




25. 5 

Early lied Clawson 


21 5 ' 


24. 0 

25.3 

Jones Winter Fife 




2 't. 2 


Red Wonder 

: 



44. O 
22.8 

26.8 

Martin Amber 

OO R 

22.5 

0 1 A 

32.0 

22.4 

25.6 

Canadian Velvet Chair 

44. t> 


20. 0 
'Ui n 

21.6 
91 A 

23. 2 

Golden Amber 

Fulcaster 

21.0 

20.2 

uU. u 
28.0 

41. 4; 
21.2 

25. 7 
22.6 

Improved Fultz 


23. 2 

20 . 5 

20.8 

20.8 

20.6 

20.4 

20.2 

23.2 

lied Russian 

Valley 







jtoyaa auisrranan 

Extra Early Oakley 



80.8 
oi u 

25.6 

Buckeye 

17 fl 

01 ft 

41* o 

On a 

20.0 

20.9 

20.2 

Hicks. •• 

1 1 ♦ U 
in i 

41. & 

30. 0 

18. 8 
, 18.4 

Silver Chaff 

Iv. 1 

17.2 

t 28. 5 

Oft C 

20.8 

Canadian Finley 

OA A 


4*5# D 

17, 2 
12.6 

22.8 

21.9 


^ 0 . U 

17. 0 

82. 0 
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Wheat , deep vs. shallow planting and thielc vs. thin seeding (p. 8). — Tubu- 
lated data are given for an experiment in which wheat was sown in 
drills on 4 plats at depths of from 1 to 4 inches and on 5 plats at rates 
of from i to 2 bushels of seed per acre. The depth of the drills scented 
to make little difference in the yield, but in general the yield increased 
with the amount of seed used. 

Wheat, test of fertilizers (pp. 8-14). — “Acid black” 320 pounds per 
acre, muriate of potash 100 pounds, and dried blood 100 pounds, singly, 
two by two, and all three together, as compared with no manure, were 
applied to Fultz wheat on 10 tenth acre, plats in the fall of 1891, and 
in the following spring additional fertilizers were up] died on one half 
of each previously fertilized plat. The results agree with those of 
previous years in showing that fertilizers have little, effect on the yield 
of wheat on the soil of the station farm. The spring application of 
fertilizers, especially nitrate of soda, produced a ranker and greener 
growth of the plants, but-, except on 1 plat, did not materially increase 
the yield. 

Oats , test of varieties (pp. 15,10). — Tabulated data are given for 21 
varieties tested in 1892. The following table shows the comparative 
yield of a number of varieties tested at the station during four years. 

Yield of oats per acre during four years. 


Xtuiui of \arioty 


Welch 

Badger Quocu 

Barley - 

Knee Horne ... - 

Early Dakota 

White Canadian 

American Banner 

Black Tartarian 

White Victoria 

Monarch 

Welcome 

Haggett White Seizure 


I IShU ! 

1 - i 

lf-UO 

! 

1801 

i 

iMirj 

j 1 

A MM** 
age. 

Hash ; 

Hu 'ih 

1 Hush 

limit 

Bmh. 

1 4',;. o 

U.O 

j 22 3 ! 

34 4 
34.4 

30. » 

[ 27 o 

10 0 

: 6 

33 1 

28 7 

t 


i 

33. 1 


44 0 

22 5 

| 25 0 

31.9 

33.4 

! an o 

17 0 

33. 8 

30 0 

20.7 

.! „ . 



30.0 


1 27 n i 

*17.6 

30.5 

29 4 

. * 28*5 

40 5 

14. 0 

32. a 

20 0 

j 31) 4 

| 42 0 

12 0 

32. 3 

2ft 9 

78 7 

. • 40 0 

17.0 

26.8 

25 0 

28. 1 

. 40. U 

n o 

3ft. 0 

23 8 

28.4 


Field experiments with wheat, J. F. Hickman (Ohio St a, Bui. 

No. 42, August , lt>92, pp. 83-9S). 

Synopsis . — A report on experiments arul observations in the following lines : (1) Meth- 
ods of seeding, (2) wheat grown after melilotns, (3) shrinkage in the granary, 
(4) degeneration of varieties, (5) test of varieties, (0) diseases of wheat. A part 
of the work was in continuation of that reported in Bulletin vol. iv, No. 4, of the 
station (E. S. R., vol. m, p. 243). The results favor drilling as compared with sow- 
ing broadcast, and growing w r heat after melilotns rather than in rotation with 
other grain. Cross-drilling was of some advantage in 1892, but not in 1891. The 
amount of shrinkage in storing wheat varied with different varieties and with the 
dryness of the season. Grain from first-grade seed weighed more per measured 
bushel than that from second-grade seed. None of the newer varieties tested did 
any bettor than a number of the older varieties. The percentage of protein in 
different varieties ranged from 10.63 to 16.66. Loose and stinking smuts did little 
damage in 1892. Scab was injurious to most of the varieties, especially to those 
ripening late. During two years seeding a mixture of 2 varieties has not in- 
creased the yield. 
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Method# of seeding. — The results from drilling seed at depths of from 
1 to 4 inches as compared with those from sowing broadcast were very 
favorable to drilliug in 1892. The ground was very dry at time of plant- 
ing. The average results for four seasons also favor drilling.' Cross- 
drilling this season has given better results than drilling one way. The 
roller following alter each hoe of the drill has not added materially to 
the yield of grain. A mixture of the seed of 2 varieties has not in- 
creased the yield in 1891 or 1892. 

Ordinary barnyard manure was compared with the same saturated 
with cow urine from a tank in the stable. The liquid manure increased 
the yield of straw, but somewhat at the expense of the grain yield. 

Wheat grown after melilolm. — Poole wheat was sown iu the fall of 
3891 on a piece of very poor clay land on which Mclilotus alba had been 
grown since July, 1888. The same variety was also sown on adjoining 
land which had been in coi n, oats, and wheat in previous years. The 
yield on the former plat was 2C.9 bushels per acre, and on the latter 
plat 38.fi bushels. 

Shrinkage in the granary. — Notes and tabulated data for an experi- 
ment in which samples of some 20 varieties of wheat were put in small 
wooden boxes and buried in a bin of wheat, whore they remained about 
a year. “They wore then left in one corner of the bin without any 
covering until August. 5, 1892, when it was found that G out of the 20 
varieties had been injured by insects, so that only 14 of them were in 
condition to be weighed.” Four sides of the boxes “were made of half 
inch pine boards thoroughly seasoned, the bottom was of window-screen 
wire, and the top of glass.” It was found that the amount of shrink- 
age varied considerably with the different varieties, ranging from 0 to 
4.94 and averaging 2.82 per cent. Another experiment in which bushel 
samples of wheat were kept in bags in a bin from January to July in a 
wet season (1892), is briefly reported. In this ease the samples “aggre- 
gated a few pounds more in July than in January.” 

Degeneration of varieties. — Notes and tabulated data for the first of a 
series of experiments in which the yields of ordinary and selected seed 
of different varieties are to be compared. The different grades of the 3 
varieties tested in 1892 showed only slight variations in yield, but the 
weight per measured bushel distinctly favored the first-grade seed. 

In this connection attention is called to the fact that we have 2 varieties at this 
station, the Velvet Chaff (Penqnite) ana Silver Clinff (smooth), that have been 
grown upon this farm continuously, ■without change of seed, for twelve years. The 
Velvet Chaff has given an average yield, iu periods of three years each, as follows; 
The first period 25.8 bushels, the sew nd 37 bushels, the third 35.1 bushels, and the 
fourth or last period 29.1 bushels per acre. The Silver Chaff for the same periods 
hus given the following yield : The first period an averago of 29.1 bushels, the second 
41.3 bushels, the third 33 bushels, and the last period 28.35 bnshels per acre. * * * 

The Democrat, a white, smooth variety, raised nine years, follows the same gen- 
eral tendency —high the first three years, lower the second, and higher again the 
last three years. German Emperor, grown six years in succession without change 
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of seed, has averaged as high the last three years as it did the first three. Red Bra- 
zilian and Witter, each grown six years, show a considerably lower average yield for 
the last three years than for tin* first three, the average per acre during the last 
three years being 4 bushels less in each case. 

Test of varieties. — Tabulated data for 75 varieties tested in 1892 and 
average yield of grail* and straw for five years in case tlie variety lias 
been tested so long a time. The percentage of protein in the grain of 
each variety is also given, as determined by the station chemist. The 
following varieties gave the largest yields this year: Valley (Reliable), 
Diehl-Mediterranean (Golden (Voss), American Bronze, Tuscan Island, 
Fultz (Rocky Mountain), Gypsy, Early Red Clawson, J ones Winter 
Fife, Jones Square Head, Rudy, and Hindustan. The percentages of 
protein range from 1(M>5 to lO.Ch. The following table gives the com- 
parative yield of 10 of the most reliable varieties grown at the station 
during eight years: 

Co mini rat fat y'n Id of curielicx of wheal for eUjhi years. 

[ UiihlH** per at if 1 


Yariet v . 


18«4. 

InsG 

1887. 

| 

i 

1 s^O 

1 8(11) 

1 sill 

1802 

Aver* 

age. 

Vallov 


3s i 

tr» k 

it o 

:ii rt i 

44 5 

30 1 

:o 5 

32 2 

38. 1 

noil Fultz 


•js 2 

5| o' 

.15 2 

00 1) ' 

37 3 


52 t 

27 0 

35 J) 

Egyptian 


.50 0 

11 7 

2s O 

.12 2 

40 L 

31 0 

37 2 

31.3 

35. 1 

Diohl-Metlitermiicau 


30 2 

42 7 

20 0 

u i ; 

42 o 


37. 0 

20 0 

34 D 

digger 


;{« o 

51 <> 

24 0 

;V2 o 1 

40 (*» 

,11 7 

,11 IS 

30.0 

34 7 

Koval Australian ... 


10 2 

40 0 

> 8 

18 1 1 

45 0 

32.0 

24 5 

27 5 

Ui <i 

Pool# 



22 0 

01 2 

25 5 

17 5 

45 6 

20 0 

35 0 

30 0 

34 4 

Tasmanian Kwi 

1 

4‘>.r* 1 

15 0 

22 1 

25 0 ' 

37 l 

■ 2*1 3 

| 33 1 

! 20 b 

33 9 

Pcnquito Vt*l\ cfc Chidf 

j 

33 :t , 

12 o ; 

.17 t 

20 0 

41.3 

55 2 

27 0 

! 25 4 

33 7 

Silver Ohaif (smooth) 

1 

* * i 

.111 7 

r* 2 

.10 0 

21 4 l 

V 8 

jo, 5 

1 30 1 

1 25 4 

31 <> 

Democrat - . . ... - . 

i 

i .: r > o 

40 4 i 

21 5 

25 0 

45 5 

50 1 

38 1 I 20 5 

33. ti 

Martin Amber 


15 2 

.0» 7 

21 4 

28 2 ■ 

47 8 

20 1 

2s 8 

25 1 

32 8 

Fultz 


i*» 7 

:t a. t 

! 

22 1 

30 l 

34 2 

35 0 

30 4 

32 0 

Timing 


20 l 

40 2 ; 

20 ft | 

.50 8 , 

57 8 

25 4 

30 5 

23 3 

32 3 
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*51 tt 

, 50 <> 

22 0 ! 

25 0 | 

41 1 


25 3 

23 7 

31 3 
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31 o 

1 7 ; 

22 .1 1 

28 2, 

30 s 

20 3 

34 5 

28, 3 

31. i 

Mean 

i 


45 0 1 

2h 0 ■ 

28 0 

to ii 

31 i) 

53 7 

28 0 

i 53. 9 


i : i 


Disease *. — Stinking smut was present, in si 1 most every variety of wheat grown, but 
not sufficient in any one to do material injury to the crop of tin's year. 

Loose smut damaged the Hicks (and its synonym, Hickman) wheat at least 8 per 
cent; other varieties very little. 

The scab dam .aged later varieties of wheat most, and did greater injury to the 
earlier-ripening wheats where the ground was poorly prepared or unperlcetly drained, 
causing thorn to ripen later than they would under lavorable conditions. 

Tests of varieties of wheat, D. (), Nor use ( Virginia & ’fa. Thd* iVo. 
19 ^ August, 1892, pp. 79-81 ). — Notes and tabulated data for 20 varieties 
tested at the station during two years. The two French varieties, 1 )e 
Riefa and Eiehelle de Naples, have not been successfully grown. The 
author hopes, however, to bring about different results by selection of 
individual plants. The following is a summary for the 10 most produc- 
tive varieties; 
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Wheat, test of varieties. 


Variety. 

1801. 

1892. 

Average 

gram. 

Bearded 
or smooth. 

Color. 

Season. 

Berry. 

Grain. 

Grain. 

Straw 

and 

chaff. 


Bush. 

Lbs. 

Bush . 

Lbs. 

Lbs. 

Bush. 

Lbs. 





Tuscan Island. 

22 

40 

20 

... 

2, 220 

20 

20 

Bearded .. 

Rod ... 

Medium. 

Long 

Ful taster --- - 

2.1 

20 

28 

24 

2, 628 

26 

2 

...do 

. .do ... 

do ... 

Short 

Tasmanian Ued . 

24 

40 

2*» 

14 

2,336 

25 

27 

|. . . do 

. do... 

... do ... 

Long 

Vull A 

2.1 

20 

27 

22 

2, 147 

25 

22 

1 Smooth 

Am her. 

do ... 

Short 


!>! 


20 

7 

.1 242 

25 

5 

L. .d« .... 

. . do . . . 

do ... 

l)o. 

Dorn o< -rat . 

20 

10 

20 

8 

2. 075 

24 

30 

Ilea riled .. 

White 

L . do ... 

Do. 

Wyandotte Bed 

21 

10 

27 

32 

2. 468 

24 

21 

Smooth . . 

Bed . 

Karlv ... 

Do. 

Valiev 

2:1 

20 

24 

40 

1,002 

24 


Boa riled . 

Amber. 

| Mt (Hum 

. Do. 

Sen oca Chief’ - 

18 

20 

26 

53 

2, 662 

22 

37 

....ilo 

do .. 

. . . do . . . 

Do. 

Lancaster 

10 

10 

i *1 

7 

2, 031 

*>•> 

0 

....do 

Bed ... 

... do .. 

Long 


Experiments with field crops [Colorado tit a. Report for 1801, pp. 
8-16, 101-121 ). — Brief accounts of experiments with sugar beets, bar- 
ley, oats, buckwheat, millet, wheat, rye, corn, sorghum, beets, turnips, 
flax, grasses, potatoes, and brooiu corn at the, station and at the Arkansas 
Valley and Divide Substations. 

Experiments in rotation of crops, D.N. Barrow (Louisiana titan. 
Bid. No. 17, 2d m\, p. 107 ). — Notes and tabulated data on an experi- 
ment at the State Station in which cot ton, corn, and oats and peas have 
been grown in rotation on fertilized and unfertilized plats during four 
years. Differences in tin; location and soil of the different plats ren- 
dered the results unsatisfactory. 


HORTICULTURE. 

A. C. Truk, Editor . 

Analyses of oranges, <T. M. I’jckkll and J. ,T. Earle (Florida 
tita. Bvl. No. 17, 1802, pp. 0-11 ). — This is a preliminary report on inves- 
tigations planned to cover the following points: Chemical composition 
of the orange as a whole, with reference particularly to quantity of 
fertilizers extracted from the soil; composition of separate parts (peel, 
seed, pulp, and juice); percentage of peel, seed, pulp, and juice; per- 
centage of sugar and acid in juice; and average weight, specific gravity, 
and keeping quality of each variety. 

The exhaustion of the soil by oranges is discussed, and tables show 
the chemical composition, weight, and specific gravity of some of 
the, leading varieties grown in Florida. The more important data are 
given in the following tables : 
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Physical analyses of oranges of different varieties . 



Weight 
of one 
orange. 

Pool. 

Seed. 

Pulp and 
juice. 


Grams. 
209. 09 
212 12 

Per cent 
22.24 

Per cent. 
1. ii 

Per cent. 
7H 65 

Jaffa 

22 49 

0. 76 

70.74 


217. 11 

25 65 

0. 77 

72. 58 

Maltese Blood 

187. 27 

22 92 

0.95 

75. 13 

Imperial Malta 

191. 00 

17. 80 

1.24 

81 45 

Double Imperial 

188 92 

24 22 

0. 42 

75. 34 

Indian River 

215 41 

18. 10 

2 25 

79. 54 

Foundling (Indian Rivei ) 

197. 20 

38 49 

2 75 

78. 75 

Bitter Sweet 

194.28 

41 20 

8. 54 

55 10 


218.07 j 

41 72 

0.20 ; 

51.96 

Columbia County - 

212 40 : 

29. 10 

2.71 

08. 12 

Tangerines 

128 81 

28 00 

1.77 

75. 22 

M andarins 

1 50 07 

24 45 

2. 02 

71 93 

Sprack 

172.00 | 

18 85 

2 89 

78 74 

Select 

72.40 ! 

15 27 

0 17 

84 37 

Average j 

184 51 

24 49 

2. 09 

73 T.9 


Chemical analyses of oranges of different varieties . 


Jaffa 87 

Navels . ‘87 

Mullt'SO Bl.A-u Mi 

Imperial Malta . . HU 

Double 1 nipenal 88 

Indian River *88. 

Foundling (Indian liner) 87 

Hitter Sweet '87 

Sour 88 

Columbia Count> 80. 

Tangerines i89 

Mandarin* 189. 

Sprackt 

SolectJ 




i89. 


Average ;87. 71 



k Exclusive of nitrogen. 


1 Mandariri. 


1 Tangerine. 


Fertilizing ingredients in t/tOO oranges. 



i 

1 

Sulphuric 

acid. 

1 CJ 

! V 
: © . 

: Ar3 

\ 

! S* 

! A 
\ * 

Ferric oxide 


Ounces. 

Ounces. 

Oun ccs. 

Ounces. 
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3.80 
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1 O 23 

Navels 

1.55 

3. 90 

7.10 

0 39 

Maltese Blood 

0 67 

3.70 

6 30 

0. 28 

Imperial Malta .. 

0.07 

4. 30 

7. 80 

0. 67 

Double Imperial . 

0.05 

3. 10 

5. 90 

O 74 

Indian "River 

J. 31 

1.80 

4. 40 

0.31 

Foundling (Indian 
River)... 

1.41 | 

2. 70 

6.70 

0 14 

Bitter Sweet 

0. 55 

3.30 

5.50 

0.41 

Sour 

0.47 

1.80 

4. 30 

0.31 

Columbia County . 

0.76 

2. 60 

6. 10 

0.01 

Tangerines . 

0.37 

2. 10 

2. 30 

0. 46 

Mandarins 

0.43 

1.30 

2. 50 

0.21 

Sprack* ) 

Select t 5 

0. 40 

1. 70 

2.40 

0, 33 

Average j 

0. 68 

% 86 

5.42 

0. 39 
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© 

ti 

"g 
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*C 
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% 
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Ounces. 

Ounces 

Ounces. 

Ounces. 

12 00 

3. 78 

37. 00 

3. 03 

0. 75 

6, 10 

21 70 

3. 10 

46 50 

3. 87 

0 77 

6 20 

14.90 

3. 34 

43. 50 

3.34 

0 67 

0 60 

15, 30 

4. 09 

45. 80 

4 09 

1 02 

7. 30 

IG 20 

2. 70 

38. JO 

2 02 

0 54 

5 50 

16. 60 

3.07 

22 50 

1.53 

0. 77 

8 50 

25 20 

4.23 

34. 70 

3 52 

1 41 

6. 70 

16. 20 

3. 40 

33. 80 

2 77 

0. 48 

! 11. 80 

18.20 

3.04 

38. 00 

3 04 

0.31 

15 60 

10.60 

4. 54 

30. 40 

3 03 

1 51 

13.20 

4.40 

1.84 

17. 20 

1 84 

0. 46 

7 30 

3.40 

1.07 

15. 30 

1. 07 

0. 43 

5.80 

3. 90 

1. 45 

16.25 

1. 46 

0, 44 

6.55 

14. 56 

3.19 

34.07 

2. 76 

0.76 

8.38 


* Mandarin. 


t Tangerine. 
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Different oranges of the same species often differ \ery considerably in composition. 
For example, fhe ash of the Navel as grown and analyzed in California shows 47.5 to 
55.3 per cent potash, 16.4 to 26.4 per cent lime, 6.8 to 14.2 per cent phosphoric acid, and 
4.2 to 7.0 per eent sulphuric aoul. This difference is due to a great extent no doubt 
to difference in soil, fertilization, climate, ete. But it is a question if oranges from 
different parts of the same lieo might not diftei in composition. It is also a question 
whether oi not diff«i cut species, it grown under uniform conditions of soil, fertiliza- 
tion, climate, ete., would exhibit characteristic differences in the proportions of ash 
constituents. Our analyses ot the ashes gne siilplimic acid 3.3 to 6.8 per cent, aver- 
age 4.86 per eent; phosphone at nl 7.5 to 9.8 per rent, a \ era go 8.6 per cent; lime 13 
to 32 pei t cut, smuage 22.77 pei < eni : potash 12 to 59 per eent, average 52 per eent; 
magnesia 3.5 to 6.4 per < cut, a\ mage 5 per emit ; soda 2.8 to 5.5 per rout, average 4,26 
per eent. * " * 

Taking a\enge analyses as a lusts, a tertili/er which is to restore to tho soil the 
plant tood mno\ ed l»> tlio mango should ho composed as lollows: 

Florida. California. 


Phosphoric and, p.uts hv weight 1.0 1.0 

Nitrogen, parts l» t \ weight 1.6 3.4 

Potash, pints by weight 6.0 4.0 


A fertilizer whh h would ictuin to the soil the' constituents extracted by tho orange 
should contain about 2.7 percent phosphoiic acid, 1 per cent nitrogen, and 16 per 
eent potash. 

Determinations of the speeilie gnu ity of oranges when freshly pulled 
and after being kept different lengths ol* time showed that the speeilie 
gravity of a freshly pulled orange is usually less than unity, but as 
drying out goes on it generally inc reases for a while, until it exceeds 
unity, then decreases. 

On the comparative merits of steam and hot water for green- 
house heating, F. W. Dakd (Xet v York Cornell Sta. HuL No. LI , Aug., 
pp. 107-JLtO, Jips. X). — This aitiele, with an introduelion by L. II. 
Bailey, contains a detailed account and tabulated data of an experi- 
ment conducted during January and February, 1*92, in two series of 
forcing houses at the station, one series being heated with steam and 
the other with hot water. 

The \aiioim churactci of these houses necessitates many elbow sand fittings in the 
pi})ing and tho fall is slight. These are conditions to wlii<h water is not adapted, 
but as tlie^o arc tho conditions which are usually piesent in commercial establish- 
ments, om icsultn must hn\e an intensely pitted cal bearing. Steam o\ereomes diffi- 
culties much more readily than hot water. Our hot-water system is put in after the 
most appio\ ed fashion, and the following tests concern tho actual merits of the two 
systems under practical conditions. In perfectly straight and simple runs tho 
results might he very different. 

The points considered were, the temperature of the pipes, radiation 
of heat from the pipes, distribution of heat in the pipes, coal consump- 
tion, and the influence of pressure upon the temperature of steam pipes. 
The plan of the forcing houses and of the systems of heating employed 
is described and illustrated. Brief accounts of experiments elsewhere 
are given, with references to the literature of this subject. Experiments 
in this line were reported in Bulletins Nos. 4, 0, aud 8 of the Massa- 
chusetts Hatch Station, and in Bulletin No. 63 of the Michigan Station 
(E. S. R., vol. r, pp. 82, 225; li, pp. 104, 236). 
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The results of the experiment, which, the author is careful to states 
arc to he considered with reference to the conditions of the test, are 
jyiven in the bulletin in the following paragraphs: 

(1) The temperatures of steam pipes aver aged higher Ilian those oi hot- water pipes 
throughout the, entire circuit for the entire*, period of test. 

(2) The higher the inside temperature in steam pipes the less is the pi opot t innate 
wanning power of the pipes at. a given point. The heat is dish United o\ ei a greater 
length of pipe, and as steam is ordinarily earned at a higher tempeiat ure than hot 
water, it has a distinct advantage for heating long runs. 

(8) When no pressure is indicated by the steam gauge, the difference between the 
temperature of the riser and the ictuin is greatei with steam than with hot water. 

(4) Under pressure, the difference is less with steam than w ith hot w.itei. 

(5) There is less loss of heat in the steam risers than in tin* hot-water risers, and 
this means that more heat, in the steam system, is carried to the faithei end of the 
house and more is spent m tin* icturnsas bottom beat. 

(f>) Tins lelation is muic uiulonn in the steam riser* than in the lint-water users, 
giving much more even results with steam than with hot. water. 

(7) When the, tires are operative the lluetmition m the teuipet at ure of the u*< is at 
any given point is ninth gicater with hot vvaler than with steam. 

<S) An ineiease m steam piessme laises the (eiii)iei a ture ot the enlne ciieuil, but, 
the teinperatme d<»< s not l i*e uniformly with the pressnie. 

tih The liist appli(*ation oi the pressure im reuses t he tempera < me of the ictiiriis 
much more than that of the imeis. 

(10) Steam is better than hot wafer toi long a ml erooked eiremts. 

(11) Presume is of great nhlitv in incieasmg the rapiditv of circulation of steam 
and in iomng it through long cimnts and over obstacles. 

(12) I ,nl’a vorable renditions can be mon* icadilv overcome w nh steam than w ith 
hot water. 

M‘5) Hot. water consumed more coal than steam, and was at, the same timeless 
efheieiit. fins result would jirohabl y he modi tied m a shorter and straightei ciieuit. 
w <th gr< a ter fall. 

(11) Undei the conditions heie present steam is more economical than hot wafer 
and moie satisfactory in cvci t \ way, and this result is not modified to anv e\t< nt b\ 
the st^le ofheaters used. 

Second report on electro-horticulture, L. H. 15 mt.lv (Xnr York 
Conu ll Sta. HuL No . / 7, Sept., pp, 1 f o\ Jiy.s. /). 

$!l»ophin . ---A le.porton work in continuation of that reemded in Bulletin No. HO of 
the station ( E. S. R., vol. in. p. 2)12) In the expei iments reported in this at fir le 
an are light, with a cleat glass globe wax hung above the greenhouse Lettuce 
was greatly benefited by the light; radishes, beets, and spinach wci e soniew hat 
benefited; eaulitlowei s tended to grow tallci, and make fewer and smaller 
heads; violets and daisies Idoonied earln*r; with endives the Jesuits weie 
negative. The electric Light did not appear to determine oi modify the, periods of 
growth of lottuco. 

In the experiments reported in this bulletin an electric street lamp 
was suspended outside in the valley between the parallel greenhouses. 

The lamp was hung in front of a large blackened sheet iron screen, winch, tn con- 
nection with the partition in the house and a. scries of curtains, completely excluded 
the light from the compartment behind tin* lamp. B> moving the screen to the 
othei side of the lamp and rearranging the curtains, we were able to throw all the 
light into the other compartment; this change was made during the expel inient. 
The lamp is the, same pattern as that used the previous winter— a 10 ampere 45-volt 

8378— Ito. 4 3 
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2,000 nominal candle power Westingliouse alternating current lamp. The lamp was 
attached to an ordinary street-lighting system, and it seldom burned alter 11 
o’clock, while it often ran but an hour or two, and on moonlight nights not at all. 
The lighted house was exposed to sunlight during the day, and in addition received 
this small and varying amount of electric light. Tli© other, or so-called dark house, 
was lighted by suu during the day and received nolighl at night. The lamp carried 
a clear glass globe, so tha t the light passed through two planes of glass, in the globe 
and the roof, before reaching the plants. 

The house used in the experiments reported in detail was the one in 
whieli the experiments of the previous year were conducted. In the 
other house tomatoes, cucumbers, and beans were grown, but no influ- 
ence of the electric, light on these plants was observed, and therefore 
no details of the experiments are given. 

Notes and tabulated data, are given for experiments with lettuce, 
endives, radishes, beets, spinach, cauliflowers, violets, and daisies. 
The electric light was started October 15, 1891. 

Lettuce ,— On October 15, plants of the Boston Market variety, four 
weeks old, were transplant ed to the bench nearest the light. Very soon 
the plants in the light compart wont, especially those nearest the light, 
began to improve, and at the end of the first week were perceptibly 
ahead of those in the dark compartment. “The plants, even to the 
farthest extremity of the light compartment, gained steadily throughout 
the experiment, and they were ready for market from a week to ten 
days earlier than in the dark house. In quality and all other charac- 
ters this lettuce was indistinguishable from that grown under normal 
conditions .” 

Seedlings of the Lambeth Forcing variety on a bench farther from 
the light were stunted for the first week or ten days of their growth, 
and though they afterwards recuperated rapidly were never superior 
to their companions in the dark compartment. 

Lettuce was also transplanted into the bighost bench, m order to determine how 
far the influence of the light extends. The ext remity of the light compartment wan 
40 feet distant from the lamp ami Iho roof was so low that, much of the light was 
reflected; yet at this distance, where there was only diffused light, tlie plants at a 
month after the light started we ic much hotter than in the dark house. 

The experiment, was repeated with second and third crops of lettuce with similar 
results, atid with several varieties. February 9, Simpson lettuce was transplanted 
upon the lowest bench and the customary increase under the light took plane. 
March 22, w hen the lettuce was nearly large enough for market, the light was trans- 
ferred to house B, and thereafter the poorer plants received the light. These poorer 
plants soon showed the effect of the new conditions and the time between the 
maturity of the two crops was considerably lessened. 

Perhaps the best illustration which w e found of the influence of the light upon 
lettuce was afforded by a crop upon the highest bench, into which radishes were 
also planted. The interception of the light by the radish leaves had a most marked 
effect upon the lettuce plants which stood behind them, the adjacent plants which 
chanced to be exposed to the full light being much larger. The bench, therefore, 
presented a very uneven appearance when the radishes were removed, and the 
shadows from the radish leav es could be traced in the lettuce. Similar results were 
observed where the dense shade of a rafter lay across the plants* 
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Endives . — Plants five weeks old, transplanted November 11, grew 
very much alike in the two compartments. 

Radishes. — Tabulated data are given for the yield of radishes (entire 
plant, tops, and tubers) of 12 varieties grown on three different benches 
between young lettuce plants. 

Tho plants in the light house were ahead in every feature. It will also he noticed 
that the proportion of tops to tho entire plant is greater in the light than in 
tho dark house, tho difference being that between 55 and 49 per cent. All these 
results are interesting when compared with our former experience, for they show 
how much the simple interposition of plain glass may modify the influence of the 
light. Jn 1890, under tin- naked light Tadishes were uniformly injured, the loss 
ranging from 45 to 05 per cent ; the same \eur, under a light, piotoctod by an opal 
globe the injury was still apparent; the loss m tnbeis was only from 1 to 5 per 
cent of the clop, hut at the saim* turn* the weight of leaves was increased; now this 
year, mulct light strained through a globe and a glass roof there was an increase in 
both tubers and tops. In no ease, however, have radishes been sutlicjently benefited 
to pay the cost of the light; hut our iesult-s seem to show' that a well-protected 
light, is some assistance to them. 

Brets. — Phiuts from seed of tho Enrly Egyptian variety sown in the 
greenhouse October lb grew more \igorously in the light compartment. 

Five months aftei sowing the beets wen* removed, when it was found that 57 per 
cent of the plants in the light house gave maiketable tubeis against only 55 per cent, 
of those in the daik house; and the total average weight of the plants m the light 
house w as about half an ounce gieatei than in the dark house. It must he said, 
however, that the test with fceets was hardlv a fan one 1'ioni the (act 1 hut the plants 
in the (talk house icceived more bottom heat, than the others, but as tin* results eor- 
roboiate those obtained from radishes the figures may possess value. 

Spinach . — Plants of tho Pound Dutch variety transplanted into both 
compartments October lb grow more rapidly in tho light compartment 
throughout the experiment. 

(Jaulifloivers. — January H, a dozen plants 4 inches high were planted 
in flinch pots in each of the compartments. u The plants in the light 
house were JO feet from the lamp and almost under it.” Tin* plants in 
the dark compartment made a more stocky growth and formed heads 
earlier. When the plants were cut, February 20, the heads from the 
dark house had a greater average size and weight. 

Violets. — Strong plants of the Marie Louise variety were set iu the 
light compartment a few days before the light started. Each night half 
of the bed was covered with a black enamel cloth box. Three weeks 
after the light started the exposed plants began to bloom, and contin- 
ued to do so for two weeks before a flower appeared on the darkened 
plants. At this point the appearance of blight terminated the experi- 
ment. 

Daisies . — u Fifty strong plants ol* the low daisy (Beilis perennis) were 
divided between the two houses. Those in the light compartment were 
from 15 to 18 feet from the lamp, in rather weak light. The first bloom 
appeared just four weeks after the starting of the light, and it was in 
the light house. For a month or six weeks thereafter the lighted 
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plants bloomed more profusely, but at that time the dark-house plants 
began to surpass the others both in number and size of flowers and 
vigor of plants.” 

Period of plant growth. — Tabulated auxanoineter measurements are 
given showing the growth of a single lettuce leaf during four consecu- 
tive days (April 1—1) in eaeli compartment. 

Tim lift m vs plainly show (1» that tin* electric light cli«l no! Uctenuine the perio- 
dicity of growth, (2) that lncrcuM* under tin* light occurred oti I> during the iirat 
days, and (Jj) that glow tb in both houses took place m dn,\ light :i> well as in dark- 
ness. The conclusions suggested by this short reeoid I bclie\c to be generally true 
of lettuce when grown under the conditions heic present. 

Strawberries (Neic York State Sta. Pal. No. 1 /, n. ser .. Any.) ISO.?, 
2 >p . ISO-117). — Uriel* descriptive notes on 23 of the newer varieties of 
strawberries tested at the station, tabulated data for 103 varieties, and 
a list of 02 varieties planted in i lie spring of 1X92. The 20 most produc- 
tive varieties in the order named arc, Beder Wood, Drcenville, Burts, 
Enhance, ’New Dominion, Sov de BonxucI, Lyons Seedling, Farnsworth, 
Middlefield, Wayfield, Hurlburt, Hampden, Eureka, Phillip Seedling, 
Daisy, H overland, (Tes«*ent, Uoxernor Hoard, Great Pacific, and Viola. 

Plums and peaches, D. N. Barrow ( Intuisiana Stas. Hid. So. 17 , 
Md ser.. pp. /.Os, 100). — Brief notes on 5 varieties of plums and. 10 of 
peaches in an orchard at the Louisiana State Station. 

Experiments with vegetables and fruits {Colorado Sta. Report for 
ISOfpp. 17-10) 101-111 , 1 17-1 10 ). — Brief accounts of experiments with 
varieties of peas, beans, watermelons, cantaloupes, squashes, pump- 
kins, turnips, beets, cabbages, cauliflowers, tomatoes, celery, sweet 
potatoes, and radishes at the station and at the Arkansas Valley and 
Divide Substations. Theie is also brief mention of tests of orchard 
and small fruits and grapes. 


DISEASES OF PLANTS. 

Wai in; H K\ w.-s, K It lor. 

Smut in oats and wheat, P. M. Harwood (fl lichigav Sta . Bid. No. 
S v, Sept., Isom, pp. 10. ftps. o). — Descri]>t ions of smut on wheat and oats 
and directions for treatment, largely compiled from Farmers’ Bulletin 
No., 5 of t his Department and Bulletin No. 35 of the Indiana Station (E. 
S. It., vol. n, ]>. 037). The author recommends the use of the Jensen 
hot water treatment of the grain before seeding. The* loss to the farmers 
of Michigan in 1X92 from smut of oats is estimated at over $1,000,000. 

Some troubles of winter tomatoes, L. H. BAiLKv(iWw York Cor- 
nell Sta. Hid. No. IS) Sept ISOM) pp. 110- 15S, Jigs. 4). — This bulletin 
deals with three diseases of considerable importance to those engaged 
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in growing tomatoes during the winter, viz, a bacterial disease, the 
common blight ((' hulmporiumfulvum ), and a nematode, root gall. The. 
bacterial disease appeared at the station in the winter of lSOO-’Ol and 
the first notice was by E. G. Lodemann in Garden and Foreat, vol. v, p. 
175. Most of the investigation has been with reference to means for 
checking its ravages. 

“Tins blight attacks the leaves. The iirst indication of the trouble is a dwarfing 
and slight fading of t lie leaves and the appearance of more or less ill-defined, yellow- 
ish spots or splashes. These spots soon become daih 01 almost blaek, the leaf 
curls and becomes stiff, and the edges diaw downward, gising the plant a wilted 
appearance. Tlio spots gio\\ largei until tli< \ often heroine an eighth of an inch 
across or even more, and the,> finally become mole or less translucent. This injury 
to the foliage causes ihr plants to dwindle, and the stems become small and haul, 
Frill! piodm (ion is lessened. <u il the disease appeals before the. Iloweis aie formed 
no fruit whatever may set. In t w o or Ihree. instances in which young plants weie 
attacked the disease killed the plant out nght, hut a diseased plant mdinuiilv lives 
throughout the wintci. a constant disappointment, fo its o*vner. * * r fJie dis- 

ease is not Known to attack the tniit.'* 

Attempts were mmlc. to identity this now disease with the bacterial 
potato blight and the tomato blight described m Pulletm No. lb of the 
Mississippi Station (E. S. it.. \ol. ill. p. 702), but 1 >!*n. ibirrill and llal- 
sted, to whom specimens weie sent for examination, say it is distinct. 
The tomato blight is due to a bacterium, while Prof. XV. H. Dudley finds 
this to lie caused by a mieroeoecim. Diseased plants have been carried 
oxer tiie summer and will be made the subject of critical stud > during 
the coming winter. Spraying the plants w it h ammoniaeal carbonate of 
copjier, watering tin* soil with this or with nitrate of soda or lye, and 
washing the boxes in which diseased plants had been grown with 
ammoniaeal carbonate ofeoppei, whitewash, Pordeaux mixture, or lye, 
did not prevent the development of the disease. So far the only 
method of treatment likely to be effective is the destruction of diseased 
plants and starting anew with fresh soil and new plants. 

The ordinary blight of the tomato was also noticed. This will gen- 
erally yield to spraying with ammoniaeal carbonate of copper if applied 
early enough. 

Nematode galls attack the roots and often the whole root is swollen 
into a shapeless mass, u The plants become weak and stop growing, 
and the loaves curl and become dry and yellow, much asifthe plant wero 
suffering for water. In general, plants injured by root galls resemble 
those suffering from winter blight, except that the leaves do not show 
the spotted discolorations.” Five boxes were treated before planting, 
(1) with lye, (2) with salt, (2) with quicklime, (4) with carbon bisul- 
phide, and (5) frozen solid. In each of these plants were placed, and 
at the end of six months the plants in all the boxes except Nos. 2 and 5 
were infested, but upon these no galls were found. The experiments 
were too limited to warrant any general conclusions, but it is hoped 
that means may be found for treating the soil between crops. 
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Four diseases of the apple, W. B. Alwood ( Virginia Sta. Bui . 
No. 17, June , 1892, pp. 59- HO). — A popular treatise on the rust of the 
foliage ( Gymnosporangium macropus ), scab of the fruit and foliage (Fnsi- 
eladium dendriticum ), bitter rot of the fruit ( GUvosporium fructigennm), 
and brown spot of the foliage (Phyllosticfa pirinaf ), with directions for 
their identification and preventive methods of tieatment* 


ENTOMOLOGY. 

Report of entomologist of Maine Station, F. L. Harvey (Maine 
Sta. Report foi 1*91, pp. JS?-'J07 , figs. JV). — lllustiated notes and cor- 
respondence regarding the following insects: Tick (Ixodes ricinus ), 
sphinx moths (Smainthus geminatus, Treptogon modesla, and Sphinx 
gordiuH ), climbing cutworm (A grot Is sauna), gieasy cutworm (Agro- 
tis ypsilon), glassy cutworm (Hadena dera Matrix ), cotton daggei (A pa tela 
lepnsculina ), three tootlied aphonns ( Aphonus tridentata ), Pytiseusverti • 
calls, FI aphid ion parallehnn , Plinus hr un ne us, apple aphis (Aphis mail), 
goldsmith beetle (Cotalpa lamgera ), and foui spotted mite ( Tetranychus 
4 maculatus ). 

Notes on insects, J. (\ Neat. (OUahoma St a. Pul. Vo..?, r/«wc, 
pp. 90, figs *). — Popular notes on the imported cabbage butterfly (Pieris 
rapw), cabbage plusia (Plusta hrassica ), ciitwomis, boll worm (lleliothis 
armigera), striped melon beetle (Piabrotica vitfaia), gray blister beetle 
( Jg/Ua cinerea), chinch bug (Plissus l< ueoptems), and hoin fly ( lla ma - 
tobia serrata). Formulas for insect icides aie also given. 

The horn fly in Florida, J\ H. Rolfs (Florida Sta. Pul. No. 17, pp. 
12-1 i, fig. 1 ). — Brief compiled notes on II am a tobia si rrata, which made 
its appearance in Florida in lbSMior 181)1 and has already caused trouble, 
especially to milch cows. 


FOODS —ANIMAL PRODUCTION. 

K. W Aims, I'd t tor 

Digestibility of green and dry timothy, W. 1\ Cutter ( Utah Sta. 
Jiul. No. Id, Aug. 1 , 1WJ, pp. IX). 

Synopsis . — Tlie determination of the eoeflQeientH of digestibility of green timothy and 
timothy huy with steers indicated no appreciable difference iu this respect 
between the two materials. 

After popular introductory remarks on the composition and digesti- 
bility of feeding stuffs, the author describes an experiment with five 
steers, to study the digestibility of grass and hay from timothy. The 
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trial was a part of the experiment with pasturage, soiling, and hay 
for steers described below. Three steers were fed green and two dried 
timothy, the trial lasting fifteen days and the excrete being collected 
during the last five days. The details of the trial, including analyses 
of the timothy fed and the excreta, are stated in an appendix. The 
average results are given as follows: 


Dried limotliy 
Green tunoth> 



tk (l) Then* seems <o be no appreciable difference in the digestibility 
of timothy when fed green and when ted after being properly cured. 

* k (2) The digestibility of the timothy on the station farm seems to 
be higher than Wolffs standaid, agieenig more closely with Jordan’s 
results.” 

Soiling of steers; green vs, dry food, J. W. Saxhorn (Utah 
JS 7/i. Bid. No. 1*>, A off., 1 so 7 , />//. 0). 

tiyuupxih — A ( omponson ol p.istm.ige, gn < n grass. and lia\ from tin samt* foi steers 
dining Minimal One lot gia/id on : i at ies, unothei ie< ei\ed thegieeu grass, and 
tin tlm»l tin* <li\ hay irom similar ateas The gains made pel steer were lden- 
t teal toi tin tluei Jots, hut tin t*ieen glass lot did not eat all ot the grass eut 
tiom 2 a< li s. 


The object of this trial was to compare the results of allowing steers 
to graze on a given area and of feeding the grass cut from a similar 
area in a gieen and in a dry state. The trial was made with three lots 
of three steers each, averaging about SOU pounds live weight. Six 
acres of land were divided into three equal parts, lot 1 being pastured 
on one part, lot 2 fed in the barn on the gieen grass cut from the sec- 
ond part, and lot 3 fed in the barn on the hay made from the third 
part. The steers w f eie all led alike for twenty live days, after which, 
♦J une 1, the trial began and continued for three months. The grass con- 
sisted of a mixture of lueern, timothy, and red clover. Early in the 
trial the lueern fed to lot J was dried only one day and as a result, it 
is believed, one steer died, ronsequontly the lueern was dried after 
this for three days before being led. The record of the weekly weigh- 
ings of the animals is tabulated, together with the amounts of grass and 
hay given to lots 2 and J, respectively. The gain in live weight per 
steer was the same for each lot (133£ to 134£ pounds). Lot2, fed green 
grass, did not eat all of the grass eut from the 2 acre lot. 

The steers that grazed grow no faster, yet ate or disposed of 28 per cent more food 
than did lot 2 (green grass). * * * Tho lot receiving dried food ate more than 

did the lot receiving green food, and it was constantly noted that they ate their food 
with greater relish than did the other lot. * # * 
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It appears from this trial that soiling is unnecessary, dry food answering the same 
purpose; that winter feeding is quite as economical when cattle are fed in stalls or 
yards as summer feeding in stalls or yards; that grazing iB somewhat wasteful; and 
that green grass and young grass are no more effective than dry and mature grass 
or hay. 

Winter feeding-experiments with lambs, C. A.Goessmann {Mas- 

sachusettx State Sta . Ihtl. No. /3, Any., JS9X, pp. 

Synopsis . — The results are given of feeding six grade wether lambs for six months 
on a. nitrogenous ration composed of wheat bran, maize feed or gluten feed, 
rovven, man gel- wurzels, mid silage. At the local market prices of feeding stuff# 
and meat, and making allowance for the value of the manure, the gains made 
gave only a, slight profit — $2.S(i for the six animals. 

The experiments here reported are in continuation of those with a 
siniilur object reported in tin* Animal "Reports for 1890 and 1891 and 
Bulletin No. 37 of the station (15. 8. li.. vol. II, p. 231; in, p. 155; IV, 
p. 37). Six grade wether lambs, averaging about 75 pounds in weight, 
were fed fora period of one hundred and eightydhree days on rations 
consisting of wheat bran with maize feed or gluten feed, and unveil 
alone or with Globe mangebwurzels or corn silage. The nutritive ratio 
of the rations ranged at different times from 1 : 4.79 to 1 :5.34. From 5 to 
6 ounces of the grain mixture (equal parts by weight of wheat bran and 
maize feed or gluten teed) were fed per head daily. The lambs were 
not sheared prior to the experiment. They were bought for 5£ cents 
per pound live weight, and at the conclusion of the trial were slaugh- 
tered and sold at 11 cents per pound dressed weight. The analyses 
of the feeding stuffs used with reference to both food and fertilizing 
ingredients, the gains in live weight, the yield of dressed weight 
and of wool, and the financial results are tabulated. The gains 
were small, averaging only 17.08 pounds per sheep for the entire six 
months, in estimating the profit or loss, the feeding stuffs are valued 
at local market prices, viz, wheat bran $22, maize* feed $25, gluten 
feed $20, rowen $15, in angel- wurzels $4, and silage $2.50 per ton, and 
92 per cent of the fertilizing ingredients of the food arc assumed to be 
obtainable in the manure. The total cost of the six lambs and feed was 
$44.22, and the value of the meat, w ool, and manure $47.08, au apparent 
profit of $2.80. 

(1) The average <laily increase in live weight as compared with that noticed in 

the two preceding experiments is not as satisfactory. * * * 

(2) The feeding effect of corn silage, when fed with the same kind and amount of 
grain feed, compares well with that of Globe mangel-wurzel roots. 

(3) The market cost of the daily fodder ration above stated is in the majority of 
cases lower than those used in our preceding experiments with lambs; it varies from 
1.05 to l.ffM cents in different feeding periods. 

(4) The value of the manure obtainable from the different daily fodder rations 
varies from 0.78 to 0.98 cent; it amounts to one half of the market cost of the daily 
diet. 

(5) The low market cost of the grain feed during the third experiment as coni' 
pared with that, on preceding occasions, and the high commercial value of the ob- 
tainable manorial refuse, due to their rich nitrogenous composition, have secured a 
small profit. 
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Effect of cotton seed and cotton-seed meal as food for hogs, < 1 . 

VV. Curtis and J. W. Oarson (Texas Bta. Bui. No. #1, June, 

]>p. 

Synopsis . — Two trials arc reported which wore made to observe the effect of feeding 
cotton-seed meal, and soaked, boiled, and roasted cotton seed to pigs, and to 
compare these feeding stuffs with shelled corn. The first expeiinient contained 
twenty and the second tifteen pigs, divided into lots and led continuously lor 
about a. month. In each ease the lot receiving corn alone made the largest ami 
cheapest gain in live weight. The next best gain was from boiled cotton seed. 
In the first trial ten and in the second seven pigs died within ten weeks after 
beginning to feed the cotton seed or cotton-seed meal. 

To ascertain the effect of feeding cotton seed or cotton seed meal oil 
the health and growth of pigs, trials were made in ISP! and 1 SOU. Jn 
the former case four lots of live pigs each, ranging in weight trom 7S to 
1 58 pounds at the beginning of the trial, were fed for a period of thirty 
days on rations consisting of corn alone, or corn and skim milk with 
cotton seed meal, boiled cotton seed, or roasted cotton seed. The 
tabulated results show that the lot receiving corn alone made much 
the largest gain, while there was little difference between the gains 
made by the lots receiving cotton seed or meal. 

In the trial in lSUli, the lots, each containing one. large, one medium, 
andonesmall grade Essex pig, wen* led for thirty three days, as follows: 

Lot 1, corn and cotton-seed meal. 

Lot. It com and soaked cotton seed. 

Lot Ik coni and bodcil cotton seed. 

Lot I. com and roasted cotton seed. 

Lot. r», corn alone. 

To the first, four lots 5 pounds of shelled corn per lot w r as fed daily 
and cotton seed or cotton seed meal ad libitum , the amounts of the latter 
ranging from o to 4 pounds per day, and to the fifth lot about M pounds 
of corn per day was fed. Each lot was also given a mixture of ashes, 
salt, and sulphur. At the beginning of the experiment the large pigs 
ranged from 108 to Ml pounds in weight, the medium from 77 to 04 
pounds, and the small from 40 to 50 pounds each. In calculating the 
financial results, cotton seed meal was valued at $20, raw or soaked 
cotton seed at $0, boiled cotton seed at $8, and roasted cotton seed at. 
$0 per ton, and shelled corn at 40 cents per bushel, no account being 
taken of the value of the manure or the care of the animals. The 
results of the trial in 1802 are summarized below: 


tiains in lire weight of pigs and the cost oj food. 


Gain iw 

Largo 

about. 

live weight during 
trial. 

Medium i Small 
shout. I about. 

Cost of 
Jood to i 
lot. 

A v pi ago 

i out. o| 
food per 
pound of 
gam 


Pou mix 

Pou n fix 

f Pounds. 


Cents. 

Lot 1 , corn and cotton -need meal 

Id 

19 

15 

$2. 17 

4 34 

Lot 2, com and Moaked cotton need . . 

1« 

<* | 

15 

1 58 

4 27 

Lot 3, corn and boiled cotton semi ... 

22 

26 j 

20 

1. 74 

2. 56 

Lot 4, corn atid wanted cotton seed - . 

15 

21 ! 

17 

1. 70 

3. 21 

Lots, com alone 

69 

46 

26 

3 29 | 

2.01 
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Placing tlie different foods in order of value as to cost per pound of gain produced 
at prices given, we have the following: (1) Corn; (2) corn and boiled cotton seed; 
(3) corn and roasted cotton seed; (4) corn and raw cotton seed, soaked; (5) com and 
and cotton-seed meal. 

It will be noticed that, with exception of a medium-sized shoat in pen No. 2, which 
literally refused to eat until starved to it, the medium-sized shoats (live to 
seven months old) were aide to make best use of cotton seed and cotton-seed meal. 
The large shoats (ten to twelve months old) and tlie small ones (three and one half to 
four months old) rank nearly equal in gain per day, but when relative weights are 
considered it will be seen that the balance is largely in favor of the smaller shoats. 
[The authors believe that] there is no profit whatever in feeding cotton seed in any 
form or cotton seed meal to hogs of any age. * * * It is practically impossible 

to prepare cotton seed or cotton-seed meal in any manner so that hogs will cat it 
greedily. * # * Even at the high price taken in our estimate the tables show 

that corn is far ahead of cotton seed m any form or cotton-seed meal as food for hogs, 
and if we figure on a lower price the difference in its favor will be greatly increased. 

Roasting is believed to render cotton seed less laxative in its effects. 
Of the different ways of preparing cotton seed for feeding to hogs, the 
experience of the author is in favor of boiling. The Green cotton seed 
roaster is described. The cost of roasting by this machine is estimated 
at about $3 per ton of seed. 

With regard to the effects of cotton seed and cotton-seed meal on the 
health of the animals, it is stated that in the experiment in 1801 ten 
out of the twenty pigs died within from seven to ten weeks after the 
feeding of cotton seed or meal was commenced, and in the experiment 
in 1892 seven of the fifteen pigs died within from six to nine weeks. 

Sicknesa and usually death uniformly occurred within a period of six to eight 
weeks from time of first feeding cotton seed or cotton seed meal. In tests *br 1892 
the feeding began February 8, and tlie first death occurred March 23 — exactly six 
weeks later. In tests fbr 1891 feeding began January 20, and first death occurred 
March 13 — almost exactly seven weeks later. In the outbreaks noted as occurring 
in the college herd the trouble began each time in less than ten weeks from the time 
of feeding cotton-seed meal. The trouble continues for a period of about thirty 
days, and those animals which are not attacked within that time may safely be re- 
garded as ootton-aeed-pjoof. Following our tests for 1891, several of the shoats 
which were not attacked in the spring were kept all summer on a diet largely cotton 
seed or meal; but beyond a practical stoppage of growth and consequent permanent 
stunting of the, pigs no injurious effects resulted. 

It is noticed that in tests for 1892 the medium and the small-sized shoats in each 
of the different pens were the ones which suffered most, the large-sized shoats in all 
of the pens resisting its [cotton seed or meal] effect and coming through safely. 
+ « * Two out of three were lost from each pen, except the boiled-seed pen, 

where only one died. [In 1891] in the cotton-seed meal pen every hog (five) died 
within ten days after sickness first appeared. In the roasted -seed pen four out of 
the five succumbed, and in the boiled-seed pen but one was taken. 

It is of course needless to state that the corn-fed hogs in no case showed any signs 
of sickness whatever. The fact that much the lightest death rate was observed on 
boiled seed each year, and that the single death that did occur each year was latest 
as compared with all the deaths recorded, would indicate that thorough boiling has 
the effect of lessening danger in the use of cotton seed for hogs. 

The symptoms of the affected animals are described by the authors 
and by M. Francis, veterinarian of the station. 
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Breeding statistics, F. L. Bussell ( Maine Sta. Report for 1891, pp. 
208, 209 ). — Tlie following is a summary of statistics obtained in response 
to a circular of inquiry sent out by tbe station to farmers in the State: 


Duration of period of gestation of 2o7 rows. 

Days. 


Maximum period 304. 00 

Minimum period 243, 00 

Average when calf was a hull 281.74 

Average when calf was a heifer 281.69 

General average 281.72 


Weighty of 1 1.1 mires at hi) tit. 

Pounds. 


Maximum weight 122.00 

Minimum weight - 40. 00 

Average weight of 58 hull calves 76.80 

Average weight of 55 heifer ealves 70. 11 

General a v eruge 73. 62 


it ctatton of the tune of serrice of IfiS cows to the sex of tin calres. 

Eighty two cows served during the tirst part of heat produced 31 hull calves and 
51 heifei ealves. 

Seventy -six cows served dm mg the last, part of heat, produced 12 hull ealves and 
34 lieiler ealves. 

Live stock at Louisiana State Station, I). N. Barrow (Louisiana 
8t((s. Huh No. 17, ser., pp. 49!K r>()0). — Brief statements are made 
regarding the Holstein and Jersey cattle kept at the station. The 
number of eggs laid by thirteen different breeds of hens during one 
hundred days (February 0 to'Msiy 17) is stated in a table. An incubator 
is being used at (he station with a view to encouraging the farmers of 
the region to raise chickens for the winter and spring market. 


VETERINARY SCIENCE AND PRACTICE. 

The Koch test for tuberculosis, H. P. Amisin ami L. Pearson 
(Venmylvania Sta. fhd . No. 21, Oct., M'>2, pp. 7.9). — A cow of the station 
herd having been found to be suffering with tuberculosis, all the other 
members of the herd (forty-six adults and twelve calves) were tested 
with tuberculin, with a view to determining whether any of them were 
affected with this disease. An independent physical examination of' 
the herd was made at the same time by a veterinarian, who had no 
knowledge of the results of the Koch test. The temperatures of the 
animals before and after the injection of tuberculin are tabulated. Five 
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animals were put undo)' suspicion by either the Kocli or physical teRt, 
as follows : 


Name of cow. 

Camimt, 
(lurtrml* 1 , 
Lav cutler, 
Cowslip, 
Rosella, 


Koch test. 
Tuberculous. 
Tuberculous, 
Not tuberculous, 
Not tuberculous, 
Not tuberculous. 


I *hy*l ca l > xa m uia Hon . 
Tuberculous. 

Not tuberculous. 
Tuberculous. 

Probably tuberculous. 
Probably tuberculous. 


These animals having been slaughtered, it appeared that both of 
those vvliieh gave a temperature reaction with the Koch test were tuber- 
culous and that the other three were not tuberculous, but had lung le- 
sions which deceived tin* v eterinarian who made tin* physical diagnosis. 

The nature and symptoms of tuberculosis in cattle and the methods 
employed for detecting its presence are described by Dr. Pearson, 
whose experience, is fu\ orable to t he use of tuberculin in diagnosis. He 
calls especial attention to the necessity for tin* exercise of good judg- 
ment in the use of the new method. 


We have not jet reached tlic time when il w ill be possible to give cadi animal in 
a herd the same dose of tuberculin, measure the temperatures, and blindly declare 
cadi animal which reacts tubeiculous and the others lioahhj. 

It is necessary to consider the eondition, const itution, size, and age of the animals, 
the age 1 of the tuberculin, the external and body temperatmes at the tune of injec- 
tion, and other small points which are important, hut which would carry ns heyoud 
the limits ot this paper if dismissed in detail. Much is to he learned hy experience 
with this agent, and none of its users ha\e so mueh laitli in it as those who Jjave 
failed with it a Jew times and alterwaids discovered tin* t arise of the errors. 

Antiseptic treatment of wounds, H. I’. Nil, ns ( Virginia St a. Hid. 
No. is, did//, 1S!);J, [)/>. ?/-7, j*). — Uriel - accounts of experiments with lysol, 
ereolin, dcrmatol, iodol, aristol, oxide of seine, and bichloride of mer- 
cury on cultures of Stti/du/loeoeetix pi/ot/enex a mens. This work was in 
continuation of that recorded in i lullct, in No. 13 of the station ( Ii. 8. 
K., vol. IV, p. 74). 

Lysol in li per cent solution prevented the growth of microorganisms. 
Used for washing a deep wound on a horse, it materially decreased the 
amount of suppuration. It was also useful in keeping flies away from 
the wound. Oreolin in I per cent solution retarded the, growth of the 
pus-producing organisms, but did not destroy them in fifteen minutes. 
Dermatol, iodol, aristol, and oxide of zinc were not successfully used 
as antisept ics. Bichloride of mercury in a solution of 1—1,000 retarded 
the growth of the. organisms, but, was not strong enough for practical 
purposes. “A stronger solution is injurious to the tissue and interferes 
witli the germicidal action of the leucocytes.” 

Inquiry concerning stock diseases in Florida ( Florida Sta, Ihd. 
No. 17, pp. 15, Hi).— A list of questions sent to fanners in the State 
regarding “ big head,” “ salt sickness,” etc. 
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Cream-raising by dilution, fl. II. Wing (New York Cornell fUa. 
liul. No. ■'->!), •/ /////, lNU2,pp. 77-S'i). 

SynopHiH ,—' Hio average. of twouty -throw trials with milk s d at <>0 } F. anil of wight 
trials with the name milk sot at- 10 F. indicat'd that when net at tiO° milk di- 
luted oitn third with warm Mater oroamod more perfectly than undiluted milk, hut 
that when set at 40 1 there was no ad\ .mf si«*«- from dilut ion. Tin* (Teaming Mim 
mneh more perfect at 10° t-liau at (>() '. \ Mirnmary of these and pie\ ions results 

at this station and at the Vermont Station indicates that dilution can not bo re- 
garded as a substitute for cold-set ting in icowatti. Sett mg diluted milk m the 
open air in winter proved inferior to setting in the creamer, \\ here a uniform 
low temperature was maintained. 

beferonce is made to previous work on this subject reported in bnl- 
letins Nos. 12 and IS of the Illinois Station (F. S. It., vol. u, p. 404; in, 
p.77!>), Newspaper bullet in No. 2 and Annual Report for 1.S-J0 of the 
Vermont Station (K. S. it., vol. m, p. 170). and bulletins Nos. 20 and 
2!l of tin- New York Cornell Station ( K. S. 11.. vol. u, p. 2S|,and in,p. 
2.‘!0). ‘‘The results of these various experiments have not been entiiely 
concordant,, although in the main they have not been favorable to the 
praetiee of dilution.’’ The results at (lie Vermont Station when the 
milk was set at tit)'’ F. were favorable to dilution, and the creaming of 
the diluted milk was nearly as complete as that of undiluted milk set 
at 10 '; but at the New York Cornell 'station, on the eonti'nvy, diluted 
milk at (Ml' 1 eroamed less perfeet.lv than undiluted milk set either at. 
l-O 1 or at 10°. It was on this point especially that the present experi- 
ments were made. 

Twenty-three trials were made in which milk was set in Cooley cans 
in a creamer kept at about 00 ' F.. one portion of the milk in each 
case being set undiluted and another di'uled with one third of its 
weight of warm water at 1 2~» 0 1-’. ()| these trials, fifteen were with the 

mixed milk of the university herd, six with milk from four fresh Jer- 
seys, and two with milk from five Ibdsleins somewhat advanced in 
milk. The trials were made in February, March, and April. In every 
instance a full can of milk was set for twenty -four hours, the milk was 
skimmed to the last mark but one of the scale, and the percentage of 
water found in the skim milk was corrected for the amount of water 
added in the ease of diluted milk. The percentage, of fat, in the skim 
milk was determined by means of the Babcock asbestos method. The 
tabulated results of these trials show that in every ease but two the 
diluted milk creamed more perfectly than the undiluted milk, the dif- 
ference being most marked in the case of the Jerseys and least so iu 
that of the Holsteins. The average results of the trials were as follows : 
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Creaming oj diluted and undxlntal mitk ed at 60° F. 


Herd milk fifteen trials 
Milk ol tresli Jt ise\n mix tu.ils 
Milk ot Uolstems, two tnals - 


1 Peuentaip* o< fat in 1 

Loss of fat per 100 
pounds of milk Hot. 

| skim 

milk 

j Diluted 

V mlHuted 

Diluted. 

Vndiiutod. 

i 

Pei cent 

Pit enxt 

Point it* 

Pounds. 

0 70 

l 05 

0 (>2 

0 85 

0 00 

1 Id 

0 r >0 

0 01 

0 «i 

0 82 

0 51 

0 60 


To compare* the results where the milk was set in ice water at 40°, 
eight trials were imule simuliaiieonsl> with the above, five being with 
herd milk, two with Jersey milk, and one with Holstein milk. As in 
the trials reported above, hall* of the milk was diluted with one third 
its weight of water at about 135°. While in five cases the diluted milk 
creamed slightly more perfectly than the undiluted milk, the averages 
were the same for both methods of treatment (0.23 per cent of fat in 
skim milk), but tin* creaming of both the diluted and the undiluted 
milk was much more perfect than where the milk was set at (KP. 

The data are also given for nine trials made during February and 
March in which diluted milk was set in the open air in the dairy room. 
“ While the temperature of the room was in most eases nearly as low 
as the tom pei at ure of the creamer, the percentage of fat in the skim 
milk was in general considerably larger than wlieie the milk was set in 
water.” 

The average results of diluting milk at this station and at the Vermont 
{Station are summed up as follows: 


I'aunhuK of fat in sA tm ntifk. 

Diluted milk sot at 00 ^ F., iluitv lime tnals . 
Undiluted milk set «tt00 J F„ thirty tn.ils . . 
Undiluted milk set at 40 1 F., 1 w cnt\ si v f i ialft 


P* i cent, 

. . 0.77 

1.00 

... 0. 20 


It would seem, tln*r«» foie, flint, while when the milk is si I at 00 or thereabouts, 
there m eonsideiahle advantage, so fai as the t flu h ney ol eieamnu* is eoneernod, in 
diluting it with 2f> pci <ent of wmm wntei. 'Hus dilution ean not he regaided as a 
substitute f ot sptting m ne watei without dilution, and it lias the Outlier disadvan- 
tage of requiting increased tank <apaeit,v and yuoduemg a lapidly souiing cieam. 


Berrigan separator, II. II. Wing ( New York Cornell Nta. Bui. No. 
39, July, J SW '3, pp. h5-<sfs), — This apparatus is described as an air-tight 
cylindrical chamber, in which milk diluted with 20 per cent of water is 
treated for about twm minutes with air underpressure of about two 
atmospheres. It is claimed by the manufacturer that after such treat- 
ment milk will cream within tvielve hours *‘ as completely as with any 
of the ordinary gravity systems of setting.” A number of compara- 
tive trials were made with this apparatus, the results of which are 
tabulated. “ While better results wore old ained by the Berrigan treat- 
ment than in the untreated milk set alongside [in the open air], yet the 
results obtained (0.59 per cent of fat in the skim milk) would not be 
called satisfactory creaming.” 
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Farther trials were made to see if the Kerrigan treatment would have 
any effect on milk afterwards set in deep cans in ice water, a can of 
treated and another of untreated milk being set together in a Cooley 
creamer. 

u Jn the two tests made practically the same results were obtained 
from the untreated milk and the milk that had gone through the Kerri- 
gan machine. In one case the treated milk was diluted and in the other 
not diluted.” 

Centrifugal separation, H. II. Wing (New York Cornell Sta. Bui. N~o. 
XU, July, l&Xi’y pp. hS-90 ). — Nine trials with the De Laval horizontal 
separator and five with the Baby separator No. 2 are reported. The 
results of these are compared with the average results of setting diluted 
and undiluted milk in ('oolc\ earns at 10° and at 00° and that subjected 
to the Kerrigan treatment. The average percentage of fat left in the 
skim milk was 0.10 by the horizontal sepaiator, 0.00 by the Baby sepa- 
tor, 0.50 by the Kerrigan separator, and 0.25 by cold deep setting. The 
horizontal sepaiator separated on an average 300 pounds of milk per 
hoar and the Baby No. 2, 2S0 pounds. 

Aeration and aerators, II. 11. Wing (New York Cornell Sta. Bui . 
No. XI). July , h s/>2, pp. 

Synopsis . — Tests of the < online < «ipn< it v of 1 w o milk coolers and the keeping quali- 
ties of aerated milk The milk In a ted in two machines kept from four to five 
hours longer than mituated milk, and that aerated by a third process kept no 
longer than iintr* .ited inilk. The tests of keeping quality were made during 
Api il and TM.\\ . 

Descriptions are gi\en of the Star milk and cream cooler, the Cham 
pion milk cooler, and the Powell aerator. Tests are reported of the 
cooling capacity of the first two machines. 

“ We think | the Star neratoi | is capable of bringing the milk very near 
to tlio temperature of the water at the rate of from 250 to 500 pounds 
per hour. * * * [The Champion aerator] when kept tilled with iee 

water will cool from 225 to 250 pounds per hour down to the neighbor- 
hood of 00°. * * * The differences pointed out by the above figures 
seem to us to very fairly indicate the relative merits of the two ma- 
chines; both are very nearly alike so far as ease of keeping clean is 
concerned. Where running water is not at hand w t o should prefer the 
Champion; with running water, the Star.” 

The Powell aerator is intended to aerate without cooling. Eleven 
comparative tests were made w ith this and the Star and Champion aera- 
tors during April and May, the keeping quality of the aerated milk 
and milk not aerated being noted. On an average the milk iterated 
with the Champion and Star aerators kept four or five hours longer than 
that not aerated. That aerated with the Powell aerator kept no longer 
than that which had not been aerated. 

This difference in favor of aeration is considerably less than we had expected 
to obtain, but there were several conditions that are likely to have made this dif- 
ference less than it would be under ordinary circumstances. In the first place the 
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air in which the milk was set was comparatively uniform in temperature and free 
from contaminating odors; in the second place only a short time clapsod after milk- 
ing and aeration, so then* was little chance for contamination in the stable. Then 
again all t he surroundings of the cattle were kept as neat and clean as could well be 
done. We believe that under the conditions t hat affect most dairies the good effect 
of aeration would he more pronounced than those we obtained. 

Regarding t lie effect of aeration on the creaming of milk by gravity, 
four trials made with aerated m..k set in Cooley earns at 40° and 
skimmed after twenty-four hours showed the skim milk from the 
aerated milk to contain on an average 0.53 per cent of fat and that from 
the milk not aerated 0.31 per eent. 

What is rcnmtkablc is that the aerated milk suffered no fall of temperature after 
it was placed m the creamer, and was more etlth ienth creamed than the diluted milk 
set- y,t 60 where til** fa llof teinpei at ure was .‘>0 -115 . This seems to he in direct com 
tradietion to the theor\ which supposes that the fall of temperature after the milk 
is set is one of t lie chief iaetois in complete creaming lev the deep-setting gravity 
process. 

Tests of dairy apparatus, 11. I*. Aimsm, II. .1. Waters, and W. 
II. Caldwell ( I’riuisi/lranhi Mu. Bui. No. x!0 } July, lMtt, pp, IX, JUjh. 

4 ). ' ' 

Synt pnift . — Tests of the Baby separator No. 2 and the Kraus and Healings milk 
cooler. The separator was touml to separate on an average 27s pounds of milk 
per hour, and to give a skim milk w i t.li not o\ei 0.05 pei tent of fat. The saving 
dice ted over cold deep setting is estimated at 4.63 pounds per 1 (K> pounds of fat 
in the milk. A speed of 45 rev olutions of the crank per minute gave abetter 
separation than 42 revolutions, as recommended. 

The J)e Lara l hand separator (pp. 3-18). — Tim principles of the sepa- 
rator and the peculiarities of the I)e Laval machine are described and 
illustrated. The results art 4 tabulated of seven separate tests of this 
machine, each lasting from two to three days. In these the ere, am was 
ripened and churned, and tests made of flu* percentage of fat in the 
whole milk, skim milk, and buttermilk, and that uncovered in the but- 
ter. In most cases the skim milk contained only a mere trace of fat, 
and in no case did this exceed 0.05 per eent. For every 100 pounds of 
fat contained in the milk on an average 00.1 pounds of fat were recov- 
ered in the cream. The average amount of milk separated per hour 
was 2578 pounds. In those trials in which butter was made it was 
found that out of every 100 pounds of butter fat in the milk from 93.132 
to 08.07 pounds wine recovered in the butter, the average loss being 
0.80 pound in the skim milk, 0.12 pound in the buttermilk, and 2.24 
pounds by handling. The saving (‘fleeted by the separator over cold 
deep setting is estimated at 1.03 pounds for every 100 pounds of fat in 
the milk. 

In other words, by the use of the separator we should save 4.63 percent of our raw 
material. The- daily yield of our herd at the time these, tests were made was about 
400 pounds, t esting U per cent bit This means a production of 18 pounds of butter 
fat daily. A loss of 4.63 per cent of this would equal a loss of about 1 pound of 
butter per day. At an average price of 25 cents per pound this would bo a loss of 
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$91.25 per year, which is equivalent to 6 per cent interest on an investment of a trifle 
over $1,500, The list price of the separator is $125. It may he noted that the ahovo 
estimate agrees well with a similar estimate made by Babcock, who expresses the 
opinion that the use of the small separator will pay with a herd of ten good cows. 

In a comparison of separating' by hand power and by steam power, the 
latter was found to give slightly better separation, presumably, it is 
believed, because a somewhat uniformly higher rate of speed was main- 
tained than by hand power. It was found advisable to run the machine 
at a somewhat higher rate of speed than that recommended by the 
manufacturers, the crank being given about 45 revolutions per minute 
instead of 42. 

The teachings of these tests are summarized as follows: 

(1) The skim milk contained in most eases l^s^ than 0.05 per cent of butter fat. 

(2) Out of tile total possible amount of butter, but 0.H per cent was lost in the skim 
milk, and but 3.25 percent m the skim milk, buttcunilk, and mechanical losses; or in 
other words, 06.75 per cent of the, total raw material (buttei fat) was recovered in 
the (unshed butter. 

(3) it is estimated that the saving by the use of this machine, as compared with 
the use of cold deep setting will in one, year, w ith a. herd of twenty t<f twenty-five 
cow r s, equal three fourths the, cost of (be machine. 

(4) The machine has proved ver> satiBfaotoi j in the legular work of the station 

creamery. " 

(5) The use of hand power is to be recommended only for small dairies. 

Krawt and lleulhujs milk voider (p. IK). — Brief mention is made of 
trials of the Star milk and cream cooler, but no data given. 

44 When there is a sufficient supply of water, milk may be cooled very 
rapidly and efficiently by this apparatus. We have had no difficulty 
iu cooling tin* milk to within 3° of the temperature of the water used, 
and have kept the cooled milk in summer practically sweet for tyro 
days.’’ 

experiments in the manufacture of cheese during May, L. u 

Van Siake (New York State St a, But. No. 13, n. svr., June, 1833, 
pp. 137). 

/Synopsis . — A detailed report w r ith summary ot results of font teen experiments in 
cheese-making at. cheese factories and at the station. Among the points 
brought out are the indications with reference to loss of milk constituents in 
cheese-making, influence of composition of milk on yield and composition of 
cheese, and the reason for low yield of cheese in the month of May. 

The first of a series of investigations at the station on the manufac- 
ture of cheese were reported in Bulletin No. 37 (new series) of the 
station (E. 8. B., vol. m, p. 010). In resuming this line of work the 
plan was, beginning with the month of May, to carry on tests for one 
week in each month at cheese factories and one week at the station 
throughout the season. The present bulletin reports the progress for 
the month of May, 1802. u It is hoped that it may be found practiea* 
ble to issue a bulletin on the work of each month during the season, 
and at the end present in a special bulletin a summary of the whole 
season’s work.” 

8378— No. 4 4 
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Fourteen trials are reported, eight at the station with milk from the 
Station herd, and six at the factory with milk supplied by patrons* 
Whole milk was used in all eases jxeept two. In several of the factory 
trials the milk was divided into richer and poorer milk and placed in 
separate vats. With one exception the Cheddar process was used* 
The manner of testing the ripeness of the milk is described a,s follows: 

The milk in the cheese \nt is heated to 84 ' F. ; of this, 1J ounces, tin id measure, 
are placed in a tin cup and 1 c. c. of rennet added and incorporated by stirring. The 
cup is then placed in a \ at of warm milk and watched until tlic milk begins to 
thicken. The time when flu* rennet is added should he noted, and the time when 
the milk begins to coagulate. If the milk is of the proper degree of ripeness it 
should begin to thicken in about one minute. In ease the milk thickens in much 
loss than one minute o\ ei-ripcness is indicated. In case the milk requires 
much more than one minute to thicken it is allowed to stand until repeated 
tests show the proper degree of lipeness, or else 5 or 10 pounds of u starter ,f are 
added. When the milk thiekens in one minute, then rennet ean he added to the 
whole and the operation of manufacture eon tinned. * * * It must he plain to 

every cheese maker that this method of ascertaining the degree of ripeness of milk, 
when intelligently used, is a marked advance over the former method of guessing or 
depending "hpon uncertain signs. Its use will lend to uniformity in results and 
enable the maker to control another step of the process. 

It is suggested that more uniform results might be secured in salting 
by adding salt in proportion to the amount of fat taken instead of 
the quantity of milk taken. Since the saltness of cheese affects the 
rapidity with whicli it ripens, uniformity in salting is desirable to 
secure a uniform product. This method, however, was not followed in 
the experiments described. 

The determinations of fat in the milk, whey, and cheese w ere all made 
by gravimetric methods. The data of the separate trials are tabulated 
and discussed at length. They include analyses of the milk, whey, and 
green cheese. The essential results of the trials are summarized as 
follows : 

Loss of milk constituent* in cheese-making . — The amount of fat lost in the w r hey in- 
creased in some eases and decreased in others when the amount of fat in tlic milk 
increased. 

The average amount of fat lost in the whey in all the experiments was 0.29 pound 
(about. 44 ounces) for 100 pounds of milk, which was about 7.5 per cent of the fat in 
the milk. In the factory experiments the average loss of fat was about 9 per cent of 
the fat in the milk, while in the station experiments the average loss was about 7 per 
cent of the. fat in the milk. 

The amount of casein and albumen lost in the whey increased quite uniformly when 
the casein and albumen in the milk increased. 

The average amount of casein and albumen lost in the whey in all the experiments 
was 0.74 pound (about 12 ounces) for 100 pounds of milk, averaging 0.64 pound in the 
factory and 0.81 pound in the station experiments. From 23.5 to 24 per cent of the 
casein and albumen in the milk w as lost, the proportion of loss being quite uniform 
in ail the experiments. 

Of the 0.74 pound (or 12 ounces) of casein and albumen lost, 0.15 pound (about 
ounces) consisted of casein and 0.59 pound (about 9£ ounces) of albumen. About 6 
per cent of the caeein and 82 per cent of the albumen in the milk was lost on m 
average. 
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In the various Jots of milk used there were on an average 2.4 pounds of casein and 
0.72 pound of albumen, or for every pound of albumen there wore about 8.3 pounds 
of casein. 

Influence of composition of milk on composition of cheese. — The propoi tion of fat in the 
cheese increased as a rule when the amount of fat in the milk increased, hut 1 he 
increase of fat in the cheese was not uniform with the increase of fat in the milk. 
Green cheese, made from factory milk that contained about 3 pounds of fat in 100 
pounds of milk, contained about 33 pounds of fat in 100 pounds of cheese. Cheese 
made from whole milk to w hich cream had been added, and which contained 0 pounds 
of fat in 100 pounds of milk, contained 12 pounds of fat in 100 pounds of cheese. 
Cheese made from milk containing about 3.35 pounds of fat in 100 pounds of milk, con- 
tained about 35 pounds of fat in 100 pounds of cheese : when I Im* milk < untamed about 
4.25 pounds ot tat in 100 pounds of milk the cheese contained fiotu 80 to 30.5 pounds 
of fat in KM) pounds of cheese. In case ot milk paitially skimmed, containing 3.56 
pounds of fat m 100 pounds of milk, the < heese contained ncail\ 32 pounds of fat in 
100 pounds of cheese. 

Basing a comparison of results upon the watei ticc < In esc, instead of green cheese, 
we obtain results that are quite similai m theii icl.it urns. 

In general the fat exercised a great! i inliuoict upon tlio composition of the cheese 
than any oilier const lfncnt of the milk. 

In the cheese made from the noimal milk, the amount ol < asem and albumen in 100 
pounds of cheese was a laiily uniloiin ipi.mljty, \niymg in the green (heese from 22 , 
to 21 pounds and in the wmtei tree cheese from 80 to 38 pounds. The milk contain- 
ing least fat made cheese containing a htlh* mine c.im in and albumen. Skimming 
the milk partially hugely me teased the amount of casein and albumin in the cheese, 
while adding etcam to whole milk diminished the amount of casein and albumen in 
the cheese. 

The results appear to indicate that m cheese made lioin normal milk, containing 
from 3 to 1.25 pounds of fat in KM) pounds of milk, t lieie should he about l.t pounds 
to 1.5 pounds of fat for 1 pound of casein and albumen in the water free cheese. Par- 
tial skimming reduced this ratio to 1.22 pounds, while addition of nuini raised it 
to o\ er 2 pounds. 

Influence of (imposition of null on pit Id of < /ncv.-- Of the increased yield of cheese 
obtained in the various experiments, nearly one half of the m crease, on an average, 
was due to an increase of fat in the milk horn which ihe cheese was made. 

The amount of fa f retained in the cheese made from KM) pounds ot milk increased 
when the amount of fat in the milk ineiea'-ed, but not with exact uniloimity. 

On an average the increase of casein and albumen in the milk pioduced a little 
over one fifth of the increased yield of cheese obsci \ ed in the \niious experiments. 

The amount of casein and albumen i< tamed in the cheese made from 100 pounds 
of milk increased quite uniformly when the amount ot casein and albumen in the 
milk increased. 

About one third of the increased yield of cheese was due to an increased amount 
of water retained in the cheese. 

The amount of water retained in the cheese made from KM) pounds of milk was 
quite variable, ami increased when either the fat or casein ami albumen in the milk 
increased. 

Yield of cheese. — Of the factory milk, there were required on an a\crage 11.4 
pounds to make 1 pound of cheese. Of the station milk, K.S pounds sufficed to make 
1 pound of cheese. 

The low yield of cheese from the factory milk was mainly due to the small amount 
of fat, casein, and albumen contained in it, that is, to the poor quality of the milk, 
and in addition the loss in manufacture was a little greater. The poor quality of 
the milk was probably due to the fact that the cows were 1 in the earlier stage of 
their period of lactation. 
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influence of variation of conditions of manufacture . — In two sets of comparisons [using 
different amounts of rennet], only one case showed any difference in loss of fat, 
casein, and albumen, and this was when the amount of rennet used was much less 
than the usual amount. No difference of t \ield was shown that could be attributed 
to variation in the amount of rennet used. In two sets of comparisons [of cutting 
cnrd in hard and soft condition], one case of soft cutting gave a little larger loss of 
f&t and casein. In one case the soft-cut curd gave a larger yield, owing mainly to 
the retention of more moist uro. 

*£088 of cheese m weight during first month . — The loss of weight varied ior the first 
month from 5.5 to 8.87 pounds, and avoiaged pounds for each 100 pounds of 
green cheese. 


AGRICULTURAL ENGINEERING. 

Irrigation engineering, h. O.CAitrKNTER (Colorado 8ta. Report for 
1891, pp. 15-97 ). — The plan of work in 1891 was the same as in previous 
years, and included investigations relating to returner seepage waters, 
evaporation from reservoirs, and duty of water. 

Return or seepage waters. 

After a country has been irrrigafed for some time there are some changes in the 
regime of streams, so that these are more regular in their flow, especially m the dry 
season; often they may be repeatedly drained to the last drop and soon after have 
enough to make a respectable stream. Most of this return is from invisible sources, 
or in quantities too small to measure. While an increase in the \ olmuo of streams is 
noticed in a nou-irri gated country, in many of the irrigated valleys the return is 
attributed to irrigation * * # 

We have not observations which will absolutely prove that this increase is due 
solely to irrigation, but the fact familiar to all irrigating countries, that land pre- 
viously dry becomes saturated and requires draining because of the seepage from 
ditches or irrigated lands of higher location, and other analogous facts, render it 
very probable that most if not all of the return observed is due to the return from 
the waters which have been applied in irrigation. * * * It is possible that irri- 

gation in the upper valley of a river is beneficial to the lower valley by the return 
water in the season during the period of low water. 

Measurements of the return waters of the Oaehe a la Poudre Iliver, 
made at different times, tare tabulated: 


Comparison of measurements of return or seepage waters , Cache a la Poudre River* 
[Measures in cubic feet per second.] 



Date. 1 

Return 
< la lion to 
Larimer 
and Weld 
Canal. 

Return 
Larimer 
and Weld 
to No. 2 
Canal. 

Return 
No. 2 to 

Total return Can on 

to— 


Ogilry 

Canal. 

Ogflvy 

Canal. 

Mouth of 
Poudre. 

1885, Oct. 12 

31.86 
11 27 

25. 50 

o p. 7q 

49. 54 

86.90 


1889,00,1. 14 J7 


1890. Oct, 10-18 

25. 79 
10. 41 

•>U, 111 
19 AH 

44^ OU 

on B7 


98. 96 

1801, Oct. 28-30 .... 


lo* W 

St *71 

W. 07 

77.07 

100,79 

1892, Mur. 10 12 ... 



67. 81 

33. 36 
35.80 

66. 31 
96. 11 

77. 71 

1 *”! 



These figures do not substantiate the view that the return is increas* 
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Evaporation. — Measurements on tanks placed, in the ground at the 
station and at the Divide and Boeky Ford Substations and on floating 
tanks in a canal and on a lake are tabulated. These tanks were ar- 
ranged as described in the Annual Keport of the station for 1888, p. 
104 (E. S. Bui. Bo. 2, part I, p. 34). The results are given in the follow- 
ing table : 

CompataUrt evapm ation, 1891. 


Mutnm 

U is 

June 

^ July 

l 

Aug 

s» J»t 

| Oct 

lS T ov 

Deo 


lm htH 

Inches 

1 

huhes 

Inthtu 

Inchis 1 

| Imhes 

i 

Inches J 

Inches 

Agricultural College monthly 

r > t»> 

4 97 

5 72 

4 91 

4 12 | 

I 3 02 

1 73 

0 7T 

Agricultural College, dails 

0 10 

0 17 

0 18 

0 lb 

0 14 | 

[ 0 12 

0 0b 

0 02 

Divide 

Rooky Fot <1 


7 81 
7.44 

5 12 

7 24 

4 It 

G 50 

f> 32 , 
6.75 

| 0 50 

.... 

.... 






Observations (01 JMH) leduied by the lonuulu E=r0.39 (T-t) (1+0.02 
W), discussed in the report of the station foi 1889 < E. 8. R., vol.ll,p. 394), 
gave the following lesults: Total evapoiatiou observed, 150 days, 23.30 
inches; computed, 23.74 indies. 

The duty of icato . — Evperiments v ere undei taken in 1891 to deter- 
mine the total amount of watei used in ii i igation as w ell as that required 
for each of the various ciops grown m the ii ligated area. The results 
were incomplete and unsatisfactory, and are withheld until further data 
have been accumulated. 

Experiments in tile drainage at Louisiana State Station, I). N. 

JlAimow (. Louisiana Stas. But. No. j;, 2d set., pp. 497, 498). — Observa- 
tions in 1891 on the eflects of the system of tile drainage in use at the 
station gave the following indications: (1) Diainage stai ted and stopped 
earlier in tiles placed at a depth of 3 feet than in those at greater 
depths; (2) drainage was not much moie rapid with tiles 20 feet apart 
than with tiles 40 feet apart; (3) no blight was observed on cotton 
on the drained land; (4) crops on the di anted land suffered i datively 
little from drouth; (5) the drained land could be cultivated sooner after 
heavy rains. 
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Fifth Annual Report of Arkansas Station (A rlansas 8ta. Report 
for 1692, pp. 58). — This is for the fiscal year ending June 30, 1892, and 
includes brief statements regarding the work and equipment of the 
station, a financial report, and Bulletins Nos. 10-10 of the station, 
abstracts of which have been published in the Record. Arrangements 
have been made for the establishment of an additional substation at or 
near Camden, in the southern part of the State. Successful experi- 
ments with wheat, oats, grasses, and clover are reported from the sub- 
stations at Newport and Pine Bluff, localities iu which cotton is now 
the chief crop. 
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Fourth Annual Report of Colorado Station (Colorado Sta. Report 
for 1891, pp. 130 ). — This contains brief general statements regarding the 
work in the departments of agricnltnre, botany and horticulture, chem- 
istry, meteorology and irrigation, and entomology, and at the San Luis 
Valley, Arkansas Valley, and Divide Substations, together with reports 
by the director and a visiting committee appointed by the Colorado State 
Horticultural Society and the State Grange. There is also a financial 
statement for the fiscal year ending June 30, 18!)1. 

Reports of director and treasurer of Maine Station for 1891 
(Maine Sta, Report for ts:>j,pp. ii-riii). — 'flic report of the director con- 
tains brief general statements regarding the work of the station. The 
author urges the necessity of limiting the scope of the station’s work 
to those investigations which can he thoroughly carried on. He, also 
recommends that the State should provide means for conducting the 
fertilizer inspection, which is now paid for out of the funds given the 
station by the United States. 

The report of the treasurer is for t he fiscal year ending June 30, 1801. 

Fourth Annual Report of New York Cornell Station ( A'evr York 
Cornell 8 to. Report for IS91, pp. 1 1 plate I. ftps. Do). — This includes 
brief statements regarding the work in the several departments of the 
station; a detailed financial report lor the fiscal year ending June 30, 
1801 ; and Bulletins Nos. 20-37, abstracts of which have been published 
in the Record. The workroom of the dairy house is described and 
illustrated. 

First Annual Report of Washington Station ( Washington Sta. 
Report for isoi, pp. :jt). — This contains the tc\t of the act of the State 
legislature, approved March 0, 18)11, for the establishment of the State 
Agricultural (’allege and IO\peimieiital Station; the act of Congress 
of March 2. 1887, relating to the stations; and an outline plan of experi- 
ments to he conducted by the station. 
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Some physical properties of soils in their relations to moisture 
and crop distribution, M. \\ hitnky ( Weather Hurra a , HuL No. /, pp. 
!H), iliaijramx />). — This is a detailed discussion of soil investigations 
brieily described in the Annual Keport of the Maryland Station for 
1S01 (E. S. U., vol. iv, p. 17). The additional matter includes formulas, 
analytical data, and detailed descriptions and tests of methods. Among 
the latter may be noted experiments with a method for determining 
soil moisture by meansof electrical resistance. This method is based 
on tls* changing electrical resistance between two plates permanently 
buried in the soil, w ith the changing moisture content.” An objection to 
the method lies in the apparent impossibility of securing good contact 
between the soil and plates. Copperplates wen* first used, then carbon, 
and finally mercury contained in clay or in Hat, porous cells, but iu no 
case did the results prove satisfactory. These experiments, however, 
gave an indication of a movement of soil grains w hich has been made 
a subject of study.* 

[For tliin purpose] :i thin rubber in* bug with n nip:irit\ of approximately 1,000 c. c. 
was seeuredy fastened to n inhhei stopper healing a <10 <*. <*. separating funnel for the 
admission of water, and a small lulu*, with an internal diameter of about a mm., which 
projected about. 2 inches nbo\e the surface of the ground, and was then bent hori- 
zontally for about IS inches m length, and was graduated the whole extent into 
eighths of an inch. 

The rubber bag was about one third tilled w ith water and buried in tile soil, the 
soil boiug pressed around the bag so as to force the water up into t he small tube. 
The tube being horizontal maintained a constant pressure w bethel the bag expanded 
or contracted, and when the water fell in the tube, as it did almost e\ory day, water 
was added through the separating funnel. Tins anangemeiit insured a constant pres- 
sure in the bag, and if there was any tendency for the soil to move away the bag 

would expand and follow it. 

* 

Tri* daily readings of this instrument and of soil thermometers are 
tabulated for March, April, and May, 1802. These observations indi- 
cate that there was a movement of the soil particles away from the 
rubber bag and a constant enlarging of the bag. This investigation 
is to be continued on a larger scale. 

* See also South Carolina Report for 1889, p. 70. 
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Insect Life {Division of Entomology, Insect Life, vol. v, No. 1, Sept, 
1892, pp. 62, figs. 6 ). — This number contains the following articles: 

Hose sawfiies in the United States , G. V. IUley (pp. 6-11). — A full ac- 
count of the sawfiies affecting the rose in the United States, viz, the 
bristly rosewonn (Cladius pectinicornis), banded emphytus or curled 
roseworm (Emphytus cinctus ), and American rose slug (Monostegia 
rosa •). The life history of the first mentioned species is given in de- 
tail, together with descriptions and figures of the insect in all its stages. 
All these species are amenable to the usual sawfly remedy, viz, spray- 
ing with a mixture of powdered hellebore in water. A wash suffi- 
ciently strong for the destruction of the larvae may be made by mixing 
2 ounces of hellebore with 2 or 3 gallons of water. 

An experiment against mosquitoes, 1 . 0. 11 oward (pp. 12-14). — A paper 
read before the meeting of the Association of Eeouomie Entomologists 
at Rochester, New Yoik, August 16, 1892. A small pool of water 
measuring 60 square feet was treated w ith 4 ounces of kerosene, and 
as a result all aquatic larvae, including those of the mosquito, were 
killed, and female mosquitoes were killed while attempting to deposit 
their eggs in the water. Ten days after treatment a careful estimate 
was made of the number of dead insects found floating on the surtace 
of the water. This estimate showed a total of 7,400 insects, 370 of jehich 
were mosquitoes. At this rate a barrel of kerosene, costing $4.50, will 
treat 96,000 square feet of water suiface. The wxitei believes that by 
the use of kerosene, the drainage of swam]) lands wiiere praetieable, the 
introduction of fish into ponds where they do not occur, and the careful 
watching of rain water barrels and tanks the mosquito plague may be 
greatly lessened. 

Occurrence of Buccutatrix canaden si sella, Chamb ., on birches in Jthode 
Island, A . S. Vackard (pp. 14-16). — An illustrated account of the de- 
structive Tnieid moth (. Buccutatrix canudcnsisella) on the leaves of 
Bitula popu (if olia in Rhode Island. 

New injurious insects of a year, 0 . V. Jiiley (pp. 16-19). — A paper read 
before the American Tomological Society, comprising a list of about 
fifty ot the more important insects that have been reported to the U. 
S. Depaitment of Agriculture as injurious to fruit during the year 
1890-’91. 

Notes on the larva of Amphizoa, E . 0 . Hubbard (pp. 19-22). — An illus- 
trated account of the larva of an anomalous water beetle, Amphizoa 
lecontci. 

The dipterous parasite of Melanoplus devastator in California, D. W. 
Coquilldt (pp, 22-24). — A two winged parasite of the devastating locust, 
Melanoplus devastator , is described as a new species under the name 
Sarcophaga opifera , and a summary is furnished of published records of 
the Sarcopliagids that have been bred from living hosts. 

A new sweet potato sawfly , O. L. Marlatt (pp. 24-27).— An illustrated 
account of the Schizoeerus privatus , a new sawfly enemy of the sweet 
potato. 
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On the nomenclature a/nd on the oviposition of the bean weevil (Bruch vs 
obtectus, Say) (pp. 27-33). — The first part of this editorial article con- 
sists of a history of the different scientific names that have been pro- 
posed for the bean weevil, formerly known as Bruchus obsoletus and 
B.fabce, but which according to the law of priority should have the 
name Bruchus obtectns , Say. Kiley’s former reasoning that the species 
is not B. obsoletus is confirmed by discovery of the true obsoletus , and 
Dr. Dorn’s conclusion to the contrary must be rejected. 

The second part of the article treats of the oviposition of the weevil 
in the field, aud shows that the eggs are thrust in masses inside the 
pod. 

Notes on the habits of some species of Cohoptera observed in San Diego 
County , California , F. E. Blaisdell (pp. 33-30). — Notes on the food 
plants of over thirty species of Pacific const Coleop torn and a list of 
seventeen species of dried medicinal plants subject to the attack of the 
drug pest, Sitodrepa pan Ur a . 

Lueilia nobilis parasitic on man , F. Mt inert (pp. 30, 37). — A transla- 
tion of Dr. Meinert's article in Swrtryk of Entomologiske Meddt lelser 
on Lueilia nobilis, one of the blue bottle files reared from larva* infest- 
ing the ears of man. 

Biologic noUs on New Mexico insects , ( 7 . //. T. Townsend (pp. 37-40). — 
Observations on the habits of twenty species of New Mexico Ooleop- 
tera. Of the species mentioned, Mavrodaetylus uniform is, Allorhina 
mutabiliSj JHabrotiea tcnella , ami Halt iea foli area aie of economic impor- 
tance. The Diabrotiea, which is considered a variety of the well known 
twelve spotted cucumber beetle, is repoited as attacking several culti- 
vated plants. 

Further notes on the new herbarium pest, C. V. Hiley (pp. 40, 41). — 
The writer points out the dillerenee between the moth described as 
Carphoxvra ptelearia in Insect Life, vol. iv, p. 108, and a similar insect, 
Aeidalia herbariata , which has long been known in Europe as an 
enemy to dried plants. 

The Australian enemies of the red and black scales (pp. 41-43). — The 
Australian ladybird, Oreus chalybeus, brought to this country in the 
hope that it would prove an efficient destroyer of the red scale of 
the orange, seems thus far not to have fulfilled expectations. Another 
Australian ladybird, Orcus australasiw , may prove of use against the 
red scale, as it is doing well in confinement. 

General notes (pp. 43-62). — Among the subjects treated are the fol- 
lowing: A new <enemy of cotton, Lvperus brunneus ; reports of the 
recent appearance of the horn fiy in Pennsylvania, New York, Connecti- 
cut, Texas, Massachusetts, Ohio, Iowa, and Florida; tent caterpillars 
on hops in the State of Washington; success of the Vedalia, recently 
introduced from this country into Egypt; the rascal leaf crumpler in 
Texas; Gortyna nitela on cotton; sugarcane pin borer and cane dis- 
ease; clover leaf weevil in Ohio; larval habits of Thalpocharescocciphaga; 
and the botfly on human beings. 
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Contributions from the U. S. National Herbarium ( Division of 
* Botany , Contribution* from the U. S. National Herbarium , ml. i, Ho. 5, 
Sept. 20, 1S02, pp. 120-J3S, plates 5). — This includes the following arti- 
cles: Listof plants collected by Dr. Edward Palmer in 181K) on Carmen 
Island, by J. N. ltose; list of plants collected by the U.8. 8. Albatross in 
1887-’91 along the western coast of America, by J. N. Rose, B. 0. 
Eaton, A. W. Evans, and .1, W. Eckfeldt; revision of the North Ameri- 
can species of hoffmanmjyia, by E. M. Eiseher; systematic and alpha- 
betic index of new species of North American Phanerogams and 
Pteridophytes, published in 1 8i>l , compiled by Josephine A. (.Mark. 

Of the plants collected at Carmen Island, in the Gulf of California, 
five are new species, Drymaria diffusa, Ikmanthm frutieosns , Pamjloru 
palmeri, Houston ia ( Emends) frutieosa, and Euphorbia earmenern sis. The 
first three are illustrated in the plates accompanying the article. 

The plants collected by the steamer Albatross include a few species 
obtained by Prof. Alexander Agassiz, in 18!)1, at Cocos Islaud, and a 
larger number obtained by the same collector at the Galapagos Islands, 
and ferns, liverworts, and lichens from southern Patagonia, and mosses 
from Euegia and Patagonia. The new species described are Oralis 
(Hedysarioidem) ayassbi, llryum ewloplrylhm, Lopltoeolea apieuiata, and 
Sehistochila yuadrijida. The last two are illustrated. 
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Fixation of gaseous nitrogen during vegetation, K. I>ktcal (.law. 
A yron, 9 Xo.ti* pp. Pi!f~:i?V ) . — Three experiments w itli cresses 

grown in river sand are reported. In two of these unglazed flower 
pots holding about A kg. were tilled with sand and arranged so as 
to secure, thorough drainage and aeration, (’less seeds germinated on 
moist Alter paper were weighed and transferred to the pots, and ail 
equal weight of the same lot of seeds was taken for analysis. The pots 
were moistened with a nutritive solution eontaining all the. essential 
elements of plant food except nitrogen. The, plants de\ eloped slowly 
at first (during winter months), but afterwards exhibited a normal 
growth and produced seeds. The amount of nitrogen in the soil at the 
beginning and at the end of the experiment was determined, as well as 
that in the water used and the crop (excluding roots) obtained. The 
results are given in the following table: 


A itroi/vn Jixed by nrttsro yrotcuxf in tsaml . 


Ihn utiou of »»v- 1 

ju murnt hl Mti ,| 


Id 

w itei 
added. 


X 




Ill .soil 
at b< - 

Uiii 

mn,U 


111 < i'oj> 

pro- 

duced 


I Fixed 
lit noil during 
at end. e\pori* 
; 111 ell t. 


First experiment * j 

Pot 1 Jan. 2 June 6 . . 

Pot 2 . . do 

Sumud experiment' 

Potl (let. 4 .Tune \ ... 

Pot 2 i .. do 

I i 


(Ini mu 
a (04 
0 044 

0 022 
0. 022 


! Gra ms. 

drums 

drams 

(hams. 

(hums. 

0 070 

0. 221 

0 240 ; 

0 (520 ' 

0. 524 

0. 070 

0 221 

0.224 | 

0 til 10 j 

0 520 

0. 100 

0 ."10 

' 0.701 1 

0 200 ! 

0. 450 

; o. ioo 

0. 510 

1 0 521 1 

0.200 

0. 270 


i 


One hundred of tlie seeds planted in the above experiment, and one 
hundred of those produced were examined, with the following results: 



Weight 

(drj). | 

i N itrofijen 
in dry 
matter. 

100 seeds planted 

Grams. 

0 145 
0.105 

Per cent. 
5.3 
4.6 

100 seeds produced. 
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It was suggested by 1 )eWrain that the gain of nitrogen might be due 
to the microbes in the soil found by Bertlielot to be capable of fixing 
free nitrogen. To test this a pot containing 600 grams of sand was 
sterilized in an oven and planted with cress seed which had been 
treated with corrosive sublimate. The plants giew normally at the 
beginning, but after reaching a height of about 0.14 meter produced 
a few imperfect sends and began to languish. Duplicate* pots which 
had not been similized gave a much belter growth. 

The experiments o( Viile with rape and with a mixture of cresses* 
and lupines, and those of Ft auk with oats, bailey, spin iy, rape, lupines, 
ami green alg<e,* aiebiio(l t > reviewed as pointing m the same direction 
as those of the author. 

Prom the data presented the following conclusions me drawn: A soil 
very pool in nitrogenous niattei planted with messes (Ureal) or with 
various phanerogamous or autogamous plants (Frank) is capable of 
bringing these plants to mntmity it pots of sufficient size (2 to 10 kg.) 
are employed. 

The plants produced contain much more nitrogen than the seed and 
water used. 

The nitiogeu used is not cnfiicl> derived fiom the soil, since it ap- 
pears that in some (uses the soil is emiched instead of iinpovei ished 
by the gam by the plant, and m cases when* loss docs occur it is over- 
balanced by the gain by the plant. 

In the aut hoi’s experiments there was a gam of atrnospheiic nitro- 
gen through the plant oi the soil. This gam, however, was not sufficient 
to produce seeds having as high a per r ent of nitrogen us those giown 
in normal soil. — w. h. n. 

The physiological function of the root tubercles of Elaeagnus 
angustifolius, F. Nobbe, E. Sctimid, L. Hiltner, and E. Hotter 
( Landw . Vers. Stat., //, pp. 1 *8-140, Jig*. 2 ). — Among various experi- 
ments undertaken to deteimme the function of the loot tubercles of 
lion-leguminous plants, those with Eheagnus have given decisive re- 
sults. On June 16 two flowerpots, containing sterilized nitrogen free 
sand, were each planted with four Elaeagnus seedlings, and six days 
later one was inoculated from the top with an extract of Eheagnus 
earth. No effect was apparent during the summer. Toward fall the 
inoculated plant appeared greener, but no marked difference appeared 
until the following spring, when it developed branches and grew 
vigorously. An examination of the roots revealed the presence of 
well-developed tubercles. Comparative measurements of two repre- 
sentative plants from each pot showed the inoculated plant to be 630 
nun. high, with numerous branches and leaves, while the uninoeulated 
plant was 140 mm. high, without branches and in a famished condition. 
There appears to be no doubt that Elseagnus through its root tubercles 
is able to assimilate the free nitrogen of the air. These tubercles are 


• Dent, landw. Press#, 1891, p. 779 (E. S. R., vol. in, pp. 418, 788). 
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produced by an organism entirely distinct from Bacterium radicleola . J fc 
has already been obtained in pure cultures, and its nature and devel- 
opment will be made the subject of a future report. — w. 11 . n. 

The difiiiBibility of the bacteria of LeguminoBse in the soil, F. 
Norbe, E. Schmid, L. IIiltner, and B. Hotter ( Landw . Vent. Mat., 
dt, pp. 137, 138, Jiff. J). — Having observed that when soils were in- 
oculated at the surface only the upper part of the root system pro- 
duced tubercles, the authors undertook experiments to ascertain 
whether this was due to a deficiency of oxygen in the low er part of 
the soil or to the limited diffusive power of the bacteria. On May 
10 pea plants were set out in sterilized sand and supplied only with 
mineral manures. Forty-one days later, after the plants had shown 
marked evidence of nitrogen hunger, the sand was inoculated at a 
depth of 200 mm, w 7 ith an emulsion of pure cultivated pea tubercle bac- 
teria at the rate of 2f> e. e. per pot (each containing 5 plants). The 
effect of the inoculation was soon apparent. The hunger stage w r as 
passed July 20, and the plants took on a dark green color and devel- 
oped rapidly. When the plants were harvested the roots were washed 
out and it w T as observed that onl t > the deeper roots in close proximity 
to the point of inoculation had produced tubercles, while the upper 
root system was entirely free fiom them. Another experiment, in which 
the soil was inoculated at a depth of 120 mm., showed a like inability 
of the infection to spread far (rom the point of inoculation. 

it appears that the distribution of tubercles on the roots is deter- 
mined by the presence of acti\e bacteria in the soil at the proper place 
and time. — w. u. u. 

The effect of liming on the porosity of clay soils, A.N. Peaiison 
(Chew. News , <>(> (/< s^), pp. r>3, .>/, Jig. /). — Three samples of clay soils 
w r er© brought to the same degree of dryness, and ground and sifted to 
the same degree of fineness. Glass tubes were then tilled to the same 
depth (2 inches) with (he soils, great care being exercised to secure a 
like degree of compactness. The surface w as covered with a lialf-ineh 
thickness of sand, exact !> 2 inches of water added in a gentle stream 
from a specially devised siphon apparatus, and the time required for the 
water to disappear below* the sand noted. Samples of the same soils were 
mixed w ith J, and 2£ per cent of quicklime, respectively, made info a 
paste, dried, ground, and submitted to percolation in the same manner. 
The average results of three tr ials in each case were as follows: 
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Mi 
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It will be noted that in each case the addition of lime caused a marked 
falling off in the time required for percolation. The facts here brought 
out are peculiarly applicable in the management of sewage farms in 
clay districts. Applications ol lime in such cases u would reduce the 
area required, render undei ground delivery possible when otherwise 
impossible, and pi obabiy assist materially m the purification of the 
sewage.” — w. H. B. 

The solubility of the phosphoric acid in bone meal, H. Otto 
(Cltcm. Ztf 7., /s'/', p. JJJ s). — Tlie appaicut contradiction between the 
results ol experiments by Wagnoi, which showed that Thomas slag was 
more readily available and gave larger returns than bone meal, and 
those of Marek and Iloldeileiss, which indicated that bone meal “should 
be classed as one of the suicst and most effective of fell ilizers,” the 
author is able to explain onl> 011 the supposition that Wagner experi- 
mented with an mfenor quality of bone meal. 

Bone meal prepared from bones extracted with ben/me always eon 
tains from 4 ^ to 5 per cent of nitrogen, 21 to 2 d pei cent of phosphoric 
acid, and genei ally less than 2 pei cent of fat. B0110 meal containing 
less than 4 per cent oi nitrogen and 20 pei cent of phosphoric acid is 
not pure untreated meal. The phosphoric acid of Thomas slag (ground 
sufficiently fine) lias been found to be highly soluble in citrate solution. 
That the pliosphone acid ol bone meal (nearly fat imp is also very 
soluble, the following results show: 
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It is believed that the decomposition ot the gelatin ot the bone in the 
soil liici eases the availability of tin* phosphoric acid they contain. — W. 
H. 11. 

A review of the chemistry of tobacco, B. Kikslinm ( Chem , Zig.j 
1 WJ 2 , pp. r> i - !’>’)). — The present paper is in eontinuation of a rtfsumtf 
published by the author m 1884 * and treats of the contributions subse- 
quent to tli.it time. Regarding the purely chemical side of the subject 
little has appeared within the last decade. The tannic acid found in 
tobacco and for a time supposed to be peculiar to tobacco, was recog- 
nized by T, J. Savery t to be tire same as that oceurriug in coffee. In 
connection with the chemistry of diying and fermenting, the investiga- 
tions of MUUer-Tlinrgan} on the relation of starch and sugar in tobacco 

* eiiom. Ztg., 18*4, pp 68, 103, 110, 172, 190 ' 

t Cliein Nuwh, 40(1884), p 147. 

4 Land w. Jahrh., 14 (1885;, p.465. 



FOREIGN INVESTIGATIONS. 


379 


leaves are of special interest. These showed that the tobacco leaf, like 
other leaves, is relatively rich in stareli at night and poor in the morn- 
ing, although the differences found Mere relatively small, for at a me- 
dium temperature only about one fifth of the starch present disap- 
peared. Fully ripe leaves are rich in starch both morning and evening, 
and the consumption of sugar is very small except in the neighborhood 
of growing parts. The. dry substance of fresli ripe tobacco leaves con- 
sists of from one third to nearly one half starch. It also contains con- 
siderable amounts of sugar. Fermented tobacco, on the contrary, is 
usually poor in starch and entirely free from sugar. The presence of 
starch in fermented leaves depends upon the ripeness and the manner 
of drying. Leaves which are dried very rapidly always contain starch 
and in some cases considerable* amounts. The presence of starch in 
the leaves may also be* elm* to injury to the epidermis of the green leaves 
by breaking, scratching, or pinching in cutting them. Evaporation 
takes place rapidly at the* injured places and the cells dry out before 
the starch is all changed into sugar. During drying the main bulk of 
the stare'll disappears in the first few days, and finally the last trace if 
the evaporation is not allowed to go on too rapidly. Dried tobacco 
always contains sugar, that dried rapidly containing less than that dried 
slowly, as follows from the above*. During the process of fermentation 
the sugai entirely disappears, but starch, if present, seems to be at- 
tacked only with difficulty. M filler- -Thurgau found the following pro- 
portions of starch and sugar in tobacco leaves: 


Vc.r i'M I of xtarrh and xnijar in dry >nat1<r. 



SI «ri‘1i 


Sugar 


Vnrinti Jmivph 

Noiirly ri]»»* Wv««a 
Fulh rii»o louvre. 


SI 4 J 2 

1 i i (• 

42 t> • o s 


Fesoa* showed that the contents of amide compounds in unfermented 
leaves is relatively small, and that one of the most important .functions 
of the fermentation is the changing of the albuminoids to amides. 

The methods tor determination of nicotine proposed by the author, 
by Popovicit, and by Fesca in the paper cited above, are referred to. 
As to the constitution of nicotine, it is still regarded as a matter of 
question, although recent investigations are strongly opposed to the 
theory that it is a dipyridyl derivative. 

Concerning the culture of tobacco the number of investigations 
appearing is relatively large. The investigations of van Bern melon J on 
tobacco growing in Sumatra and Java are especially interesting. The 
tobacco of these countries has been valued for cigar wrappers on 

* Lan dvr. Jalirb., 17 (1888), p. 346. 

tZeitech. pliysiol. Chem., 13 (1889), p. 445. 

$ Landw. Vers. Stat., 38 (1890), p. 394. 
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account of the thinness and toughness of the leaves. For several years, 
however, the tobacco produced has been of inferior quality in this re- 
spect, and van Bemmelen sought the reason and remedy for this. He 
came to the conclusion that the trouble lay first of all in the physical 
condition of the soil. The newly cleared land of Deli in Sumatra is 
highly adapted to the growth of tobacco, but after a few years of cul- 
ture the properties of the soil which make it so are found to disappear. 
Van Bemmelen recommended a rotation between tobacco culture and 
forest culture, a pi act ice only applicable to tropical countries. After 
two } ears of tobacco culture the land was to be lef t to itself for six or 
eight years, which is sufficient to reforest it. 

Theinvestigations of A. Mayer*, Kesslert, andM. Barthf on manuring 
tobacco are referred to. The conclusions from these are in general that 
fertilizers containing chlorine should lie avoided, and that heavy appli- 
cations of potash manures and materials forming humus in the soil 
should be made. 

In connection with fertilizer experiments, Kessler, van Bemmelen, A. 
Mayer, Fcsca, and M. Barth have made experiments on the glowing 
qualities of tobacco. The views of these investigators agree in gen- 
eral, although in some minor points they do not. Their investigations 
seem to have show n beyond much doubt that potash is favorable to the 
glowing, that chlorine is unfavorable, and that the effect of potash is 
most plainly seen when a part of the potash is in combination with 
organic acids, that is, when the tobacco ash consists largely of bases 
with relatively low content of sulphates, chlorides, and (probably) 
phosphates. 

The opinions witli reference to the effect of organic substances, 
especially albuminoids and resins, arc at variance. 

The subject ol the fermentation of tobacco has received valuable con- 
tributions from Suelisland.^ lie found that the fermentation was 
caused by bacteria and that the number peculiar to the fermentation 
of any single vanety of tobacco was small, usually only two or three. 
The indications are that the quality of tobacco may be much improved 
by controlling the fermentation — inoculating more common tobacco 
with pure cultures peculiar to the choicer sorts. Bitch gland 1ms estab- 
lished m II a lie a laboratory for tobacco ferments, in which thncharac- 
teristic bacteria of the best Havana, Brazilian, Greek, and Turkish 
tobacco are to be cultivated, and from which these different ferments 
may be distributed. Ilarmusek states that in Cuba a crude method for 
improving tobacco is used, which rests upon the same principle as 
that discovered by Suehsland. — E. w. A. 

The California vine disease (Flasmodiophora californica), P, 

* Laiiifw. V<*i8. Statu, 38 (1881 ), p. 453 (E. S. R., vol II, p. 457). 

t Summary in K. 8. R., vol. iv, pp. 302-308. 

ILandw. Vers. St at., 30 (1891), p. 81. 

} Eer. dout. bot. Ges., 9 (1891), p. 42; E. 8. R., vol. hi, p. 354. 



FOREIGN INTESTIGATIORS. 


381 


YlALAand 0. Sauvageau ( Compt, rend 115 ( 1892), No. i,pp. 67-69 ). — A 
study of this disease in connection with that known as Brnnissure has 
led to the conclusion that both are due to a species of Myxomycetes of 
the genus Plasmodiophora. Although the material available for study 
was somewhat limited the authors believe the California disease to be 
distinct from the Brunissure and due to a new species, for which they 
propose the name Plasmodiophora calif ornioa . — w. H. b. 

A simple method for recognizing adulterations of peanut cake, 
L. Hiltner (Landw. Vers. 8 tat., 40, pp. 351-355 ). — The method given 
for recognizing poppy seed in peanut meal depends upon the fact that 
peanut meal contains starch, while poppy seed is free from starch. 
The suspected sample (0.2 gram) is well saturated with any iodine solu- 
tion except potassium iodide solution, and water is added after a few min- 
utes, with a few drops of alcohol to clear the solution. The result is now 
perceptible, but is seen more distinctly if the solution is removed by 
means of a filter pump and the material allowed to dry down. The air- 
dry material can be spread out on dark glazed paper and the poppyseed 
separated out with the aid of a low-power lens and weighed, showing 
the approximate percentage of adulteration. Potassium iodide is said 
to cause the particles to adhere to each other and to the plate, making 
the separation very difficult. If the seed of the white poppy is present 
it is colored brown, but can readily be distinguished from the peanut 
meal by its color and characteristic structure. Where the material con- 
tains much fine dust or powder separation maybe aided by first screen- 
ing the sample dried down with iodine through a 0.25mm sieve. Tests 
are reported which indicate the method to be fairly accurate. The 
method is believed to be applicable to the recognition of nearly all for- 
eign materials occurring in peanut residues, since the oil-bearing seeds 
and other materials used as adulterants are in general free from starch. — 
E. w. A. \A 

/ On pasteurization of milk and cream, and the use of pure ctuvi 
tures for souring the cream in the case of abnormal milk, H. P. 
Lttnde (22 Beretning fra den kgl. Vetcrin . og Landboh'ojsk. Lab. landb - 
konom. Forsbg. JKjbbenhavn, 189 J , pp. 67-117; abs. in ( kntralbl . agr . 
Chem., 21, pp. 554-563). — Experiments with an abnormal milk . — In 1888 
the milk produced on a farm in Duelund, Jutland, which had produced 
butter commanding the highest price, became infected in such a manner 
that the butter manufactured from it could not be marketed. It was 
found that the bacteria which caused this abnormal condition of the 
milk could be killed by heating, and this fact was taken advantage of 
in practice. 

Trials were first made in which the cream was pasteurized by heating 
at 65° to 70° 0. and at 85° 0., cooling rapidly, and churning the cream 
sweet. For purposes of comparison butter was also made from sweet 
and sour cream not pasteurized. The samples of butter were submitted 
to a jury composed of butter merchants for testing. In their opinion 
8378— Ho. 4 5 
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the sweet cream butter was superior to that made from sour cream, but 
neither Was equal in quality to that made from pasteurized cream. The 
butter from cream pasteurized at 85° 0. had a u cooked ?? taste, which 
was not the case with that from cream pasteurized at 05° to 70°. 

Tests of the effect of length of time of pasteurizing on the quality of 
the butter indicated that this factor was of no particular influence. 

Another series of trials was made which showed the good effects of 
pasteurization on the keeping qualities of the butter. As to the effect 
of the material used for souring the pasteurized cream on the general 
and keeping qualities of the butter, experiments were made in which 
the cream was soured with buttermilk from a neighboring farm, with 
buttermilk from one of the best creameries in Denmark and with pure 
cultures supplied by Htorch. The best butter, in the opinion of the 
judges, w as secured where buttermilk from the creamery w as used, and 
the next best with pure cultures; the keeping quality of the butter was 
in the same order. 

As a result of these trials, then, it was demonstrated that first quality 
blitter could be produced from milk which otherwise yielded butter 
unfit for use, by pasteurizing the cream and then souring it with but- 
termilk from a good creamery. 

Experiments in pasteurization in 18*!) and 18!HK — The effect of pas- 
teurization of cream in the case of normal milk was tested with cream * 
from five of the best creameries in Denmark. As before, the butter 
made from pasteurized cream and that not pasteurized was compared. 
With a single exception pasteurization improved the quality of the 
butter, although that made from unpasteurized cream was classed as 
butter of excellent quality. 

In the above experiments the cream was pasteurized by suspending 
a pail containing the cream in boiling water. For the use of creameries it 
was believed to be more convenient to pasteurize the whole milk rather 
than the cream in an apparatus made lor that purpose. Accordingly 
trials were made in w hich the milk was conducted from the milk vat by 
two pipes, passing in one case directly to the separator and in the other 
through a Fjord pasteurizing apparatus, where it was heated to 70° 
0., and then to the separator. The cream from both separators was 
cooled rapidly, soured by similar means, and churned. Experiments 
of this nature w r ere made with stall-fed cows and cows at pasture on 
three farms. There was scarcely any improvement of the butter from 
pasteurizing the milk of the stall-fed cows, and only a slight improve- 
ment in the case of cows at pasture. A series of trials was then made 
on a single farm, in which butter was made from separate samples of 
jiasteurized and unpasteurized whole milk and pasteurized cream. 
The results showed that while in five out of seven cases there was little 
difference in the quality of the fresh butter from pasteurized milk as 
coinjiared with that from pasteurized cream, the keeping quality of the 
butter from pasteurized milk was best. The buttermilk from pastcur- 
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ized milk and cream contained slightly more fat than that from unpas- 
teurized portions. Analyses of the butter made in the separate trials 
showed that in general the butter from pasteurized cream contained 
0.01 percent less water than that from unpasteurized cream, and that 
the butter from pasteurized whole mflk contained about 1.14 per cent 
less water than that from unpasteurized inilk. 

Special experiments were made to determine whether pasteurization 
resulted in an absolute, loss of butter fat. There were six of these tests 
in which the pasteurized milk was skimmed by means of a eentrifugal 
separator, and analyses made of the separator skim milk, of the whole 
milk, and of the butter. The results showed that under corresponding 
conditions the pasteurized milk was more thoroughly creamed than 
unpasteurized milk, although no difficulty was found in thoroughly 
creaming the latter by increasing the speed of the separator or allow- 
ing the milk to run in more slowly. The percentages of butter fat in 
100 kg. of whole milk and that recovered in the butter from the same 
by different methods of treatment are given, as follows: 



I'utter fat. 
in Wo ka 
ot milk. 

Butler in 
100 Ivtf of 
milk. 


1 K<j 

‘ 

K<j. 

Cream not pasteurized 

i 2 84 

3 r,7 

Cream pasteurized 

; 2. K\ 

a 40 

Whole milk pasteurized 

2.80 ! 

3 18 


There was therefore a loss from pasteurization amounting to about 2 
per cent. These results were verified in experiments carried on at 
other places.' — E. w. A. \ 

; Old and recent Danish experiments on the keeping qualities of 
milk and its improvement by pasteurization, N. J. Fjord and H. 
P. Lunde (Beretning fra den h yl. Veter in. og Landbohdjslc. Lab . land'd- 
Itonom. Forsdg . Kjdbenhavn , 1884 and 18V 1; abs. in Central bL agr . Cbem ., 
2fpp. 621-628). — Experiments are first reported which were made by 
Fjord in 1884, and which indicated in brief that there was practically 
no difference in the keeping properties of pasteurized whole milk and 
the separator skim milk from the same; that there was little or no 
advantage from heating milk to §0°C., although the heating be long 
continued, while heating to from 00° to 70° C. prolonged its keeping 
very materially; that there was no advantage from heating above 80° 
and little difference between 65°, 70°, and 80° in this respect; and 
that the taste of cooked milk was much stronger when the milk was 
cooled gradually than when cooled rapidly. 

Not satisfied with the accuracy of the conclusion as to the keeping 
properties of separator skim milk from jiasteurized milk, Lunde deter- 
mined to test the effect of more and less rapid cooling of the skim milk 
on the length of time it remained sweet. In five series of experiments 
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fcjr Mm the avetuge length of time during which the samples receiving 
different treatment remained sweet wa*s as follows: 

TJupasteurized whole milk and separator skim milk from the same 
and from pasteurized whole milk when the skim milk was not cooled, 
five to seven hours. 

Pasteurized whole milk and skim milk not cooled, fifteen to sixteen 
hours. 

Pasteurized whole milk and skim milk cooled at once, thirty -three to 
thirty-five hours. 

Jn other words, pasteurization alone only slightly improved the keep- 
ing quality of milk when it was not followed by rapid cooling. The 
later experiments were made in summer, while those in 1884 were 
made in winter, which is believed to account for some points of disa- 
greement between the two series of experiments. 

The experiments of 1884 on the effects of pasteurizing milk at differ- 
ent temperatures on its keeping quality were repeated and the results 
confirmed. 

The importance of cooling to a low temperature after pasteurizing 
was verified by another series of experiments, in which skim milk pas- 
teurized at 70° C. was cooled to temperatures ranging from 10° to 05° 
0., the differently treated samples being kept in a room together at a 
uniform temperature. The time during which the milk remained 
sweet was as follows: 

Honre. 


Cooled to 10° C 35. 8 

Cooled to 15° 0 34. 3 

Cooled to 20° C 32. 3 

Cooled to 25' C 20. 4 

Cooled to 30 0 17.7 

Cooled to 35° C 11.5 

Cooled to 40° C 7.5 

Cooled to 45° 0 4.8 

Cooled to 50° 0 3. 8 

Cooled to 55° O 4.2 

Cooled to 60° C 6.3 

Cooled to 65° C 7.4 

Cooled to 70° C 8. 7 


The importance of rapid cooling wai^ also brought out in another series 
of experiments. 

The conclusions from Lunde’s experiments are summarized as fol- 
lows: 

(1) The keeping quality of separator skim milk is only slightly 
improved by pasteurization, unless followed by rapid cooling. 

(2) The keeping quality of pasteurized milk suffers especially if 
allowed to remain long at a temperature between 30° and 60° O. 

(3) Pasteurization at 70° to 75° followed by rapid cooling to 25° or 
lower greatly increases the keeping quality. — E. w. A. 
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Investigations on carbohydrates, B. Tollens and 0. Schulze 
(Landw. Vers, Stat., 40 , pp. 367-389 ).— The authors describe the prepa- 
ration of xylose from dried brewers’ grains, luffa (macerated fruit of 
Luff a cylindrical quince slime, and wheat straw by direct hydrolysis 
of these materials with 2 or 4 per cent sulphuric acid. The product 
obtained from brewers’ grains, both by extraction and inversion of the 
gum and by direct hydrolysis of the original material, consisted prin- 
cipally of xylose, with a small admixture of arabinose, the quantity of 
the latter being approximately the same by both methods of prepara- 
tion. 

Cupric ammonia was found to dissolve a mixture of cellulose and 
pentan (wood gum) from extracted brewers’ grains, but did not dis- 
solve all of this gum. Neither treatment with sodium hydrate solu- 
tion nor with sulphuric acid served to dissolve all of the pentosans, 
but alternate treatment with these reagents and with cupric ammonia 
dissolved the whole amount of lignified fiber. It is suggested tliattlie 
conclusion from this may be t hat cellulose and wood gum are not a sin- 
gle mixture but are intimately combined, perhaps as chemical com- 
pounds, in the lignified cell, and that lignin is present as a third con- 
stituent; or it may be tliattlie cellulose itself contains pentose groups, 
being made up of a number of groups of C g Hi 0 O s and C 5 H 8 0 4 , chem- 
ically united. Instead of one cellulose then, there might be many dif- 
ferent forms of cellulose containing the separate groups C 6 n I0 O 5 , 
(V,n 8 0 4 , and possibly others, and which could be resolved into their 
components, yielding besides dextrose, mannose, xylose, arabinose, etc. 
On the other hand it may also be conceived that there is one cellulose 
(0eH l0 O 5 )„ derived from dextrose, another from mannose, others (0 5 
n 8 0 4 )„, derived from xylose, arabinose, etc., all possessing similar 
qualities with reference to their behavior toward strong potash solution 
and toward hydrolysis. Various mixtures of these different, celluloses 
possessing similar qualities might then occur. The interesting results 
obtained by E. Schulze,* according to w 7 hich “celluloses” of different 
kinds may be made to yield besides dextrose, mannose, and pentoses, 
may be explained on the basis of either of these hypotheses. 

Luffa was found to give a very pure preparation of xylose by direct 
hydrolysis, although the yield was small (hardly 1 per cent). To ob- 
serve the action of sulphuric acid on xylose and arabinose, pure prepa- 
rations of these materials were digested together in a water bath, with 
sulphuric acid ranging from 4 to 10 per cent for thirty-two hours. It 
was found that both sugars resisted the action of the acids well, only 
15.7 per cent of arabinose and 20.7 per cent of xylose being decomposed 
to humin substances. The pure preparations of these pentoses are 
therefore not especially susceptible to the acid, but it is believed that 
the gums from which they are prepared suffer a greater decomposition 

' Zeitscb. physiol. Chem., 10, pp. 422-436. 
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in inversion, as is indicated by the yield of sugar and the impurities in 
the simp. 

A 10 per cent solution of xylose gave a specific rotation of 18.794° in 
a large Landolt-Laurent apparatus. The rotation of solutions of xylose 
was found to be somewhat affected by temperature, a solution which 
rotated 18.909° at 20° C. rotating 19.628° at 30° C. 

It was found that the multi-rotation (greater or less rotation) which 
certain sugars show in aqueous solutions was entirely overcome by dis- 
solving the sugar in water containing 0.1 per cent of ammonia. All the 
sugars tested in this manner (dextrose, levulose, galactose, lactose, 
rhamnose, arabinose, and xylose) gave the correct reading at once with- 
out waiting for the multi-rotation to pass. This matter is of consider- 
able importance in laboratory practice both from the saving of time 
which may result and the error which might result from the presence 
of traces of ammonia when the multi rotation was to be observed. A 
vacuum evaporating apparatus for laboratory use is described.— E. 
w. A. 
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Determination of clay and sand in soils (ITeber die Beslimmung von Thon und 
Sand im Boden ), F. Tsohaplowitz.— Zeitseh. amt lift. Chem., 81, Heft 5, pp. 4S7-501. 

On the absorptive capacity of soils, and the fixation of phosphates and am- 
monia salts by humic acid (Snr le pou voir absorbant de la terre et sur la fixation des 
sets ammoniacanx et des phosphates par V aside hnmique), Bert iiklot and G. Ani>k£. — 
Ann Chim. et Phys., 27 (1892), ser. 6, Oct., pp. 196-202. 

On the reversion of soluble phosphate of lime in the soil (Beitrag zur Frage 
iiber das Zuriiekgehen des wasserloslichen phosphorsauren Ealkes im Boden), M. Stahl- 
SciirOder. — Jour. Landw., 40, Heft 3,pp. 218-222. 

Effect of urine on the formation and dispersion of ammonia during the decay 
of solid excreta of animals (Einftuss des Hams anf die Bildung und Abgabc von Am- 
moniak wdhrend der Fermentation fester thirriseher Ausleerungen), St. Jentyh. — Anzeig . 
Akad. Wissensch. in Krakau, 1892, p. 810; abs. in Chem. Ztg., 1892, Bepert., p. 298, 
Influence of the diffusion of fertilizers in the soil on their utilization (Influ- 
ence de la repartition des engrain dans le sol sur leur utilisation), T. SoHLttsiNG. — Compt. 
rend., 116 (1892), No. 19, pp. 698-708. 

The manufacture of superphosphate manures from phosphates rich in iron 

(Ueber Herstellung sit perphosphathal tiger Dihigemittel aus eisenreiohm Phosphaten), 
O. J a kune. — Zeitseh. angew. Chem. x 1892, Heft 8, pp. 281,282. 

The history of maize (Zur Geschivhte des Mais), 0, IIautwich.— CA m. Ztg 
1892, pp. 1470, 1471. 
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The introduction and spread of the maize plant in Europe ( Ueber die Einf ali- 
ning und Verbreltung der Maispflanze in Europa), F. A. FlOckigkr. — Client . Ztg., 1892, 
p. 1859. 

The principal starches used as food, W. Griffiths. — Baily & Son, Cirencester, 
price 5s. 

A new rapid and simple method for determining starch in potatoes and 
commercial starch preparations ( Eine none Methodc zur schnvUen und cinfachen 
Bestimmung dee StUrkemehls in den Kartoffeln und in der Handelsstarke), A. Baudky. — 
Dingier* 8 Poly tech. Jour., 285, pp. 288,289; ah s. in Ghent. Centra III., 1892, II, No. 14, 
p. 689. 

On protein meal ( Ueber Protein meh l e), H. Spindlkk. — ZCdstii. angew . Client., 1892, 
Heft 20, pp. 607 . 008. 

Method of distinguishing between rye flour and wheat flour (Zur Untcnclm- 
dung von Weizen- und lioggenmehl), T. YVaagk . — Apotheker Zig ., 7, p. 4$0; abs. in Client. 
Centralh\., 1892, 11, No. 14, p. 640. 

Experiments on bread and biscuit (Experience* sur le pain et le biscuit), Bal- 
LANi). — Compt. rend., 115 (1892), No. IS, pp. 665-667. 

Determination of fat in bread (XJeber Fettbeslimmung im Urol), M. Wkibhll. — 
Zeilseh. angew. Client., 1891, pp. S50, 851; ah*, in Cltem. Centralbl., 189?, II, No. 14, 

p. 826. 

Analysis of lard (Zur Analyse des Schweincsdimalzes), C. Amiiioii and J. Zink. — 
Ztilstii. analyt. Chem., 1892, Heft5,pp. 524-587. 

Analysis of the nitrogenous constituents in commercial peptones (Zur Analyse 
der in JIandeUpeptonen rothandenen stickxtoffhalligen Bestandtheile), A. Stftzkr. — 
Zeitxdi. analyt. Chem., 1892, Heft 5, pp. 501-515. 

On the influence of alumed baking powders on peptic digestion, with 
remarks on a recent prosecution, 0. Uehni:r.— Analyst, Nor., 1891, pp. 201-209. 

Analyses of German natural wines (Anatysen deutseher Naturweine), P. K fl- 
inch. — ZeitHch. angew. Chem., 1891, Heft S. pp. 228-241. 

Determination of glycerin in wine (Ueber Bestimmung von Glycerin in ICeiti), G. 
BaUMKRT. — Arch. Phann., 230, pp. 814-331. 

Progress in the chemistry of wines and foods ( Fortxdiritte auf dem G chief c der 
Chemie dcs Heines der NahrungsmitUl), E. m. Ztg 1892, pp. lilO-1454. 

Progress in the investigation of spices and their adulterations (Fortstimtte in 
der Unteisuchung der Gewiirze und deren Fdlschungen), T. E. Hanaijsek. — (Item. Ztg., 
1892, pp. 1494-1498. 

Feeding experiments with sunflower-seed cake for cows ( Fatter ungsrersuche 
mit Sonnenblumenkuclien bei Milchkiihen), Klein , — Milch Ztg., lS9?,pp, 673-677. 

Effect of temporarily withholding or increasing the protein of a lation on the 
nitrogen exchange in Herbivora ( Versatile fiber die Wirkung einer plotsUehen tin- 
maligen Evtziehung bezw. Termehrnng des Futhrei masses auf den Stickstoffumsatz des 
Pflaneenfressers), S. Gabriel. — Jour. Landw., 40, Heft 3, pp. 293-308. 

Determination of the acidity of milk ( Die Bestimmung des Sdncrgehaltes der Milch), 
Soxulkt and H. C. Plant.-— Abs. in Ztitsoh. analyt. Chem., 1892 , Heft 5, pp. 581, 582 . 

On the determination cf laotic acid in milk (Zur Miltiisdurebcstimmung), W. 
ThOrnkr, — Chem. Ztg., 1892, pp. 1469, 1470 , and 1519, 1520. 

Determination of volatile fatty acids of butter fat ( Ueber die Bestimmung der 
ftiichtigen FettsUuren dcs Buttetfettes), A. Parthkil . — Apotheker Ztg., 7, p. 455; abs. 
in Chem. Centralbl., 1892 , TI, No. 14, pp. 635, 636. 

Volatile fatty acids of butter ; note on a recent paper by William Johnstone, 
H» D, Richmond.— Chem. News, 66 (1891), p. 235. 

On the melting point and chemical composition of butter made on various 
rations ( Ueber den Sehmelzpnnkt und die chemisehe Zusammenseizung der Butter bei ver* 
schiedener Ernahrungsweiae der Milohkuhe). — Milch Ztg., 1892, pp. 725-727. 
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Amyloid, a new constituent of milk and dairy products ( Amyloid, ein never Be - 
standtheil von Milch und MolkereUproducten), F. J. Hkiiz, — Chem. Ztg., 189 ;2, pp. 1594 , 
1595. 

Studies on sheep’s milk ( Unter«nvhnngen iiber die Schafmilch), C. Bksana. — 
Chem. Ztg., 1892, pp. 1519 , 1501, and 1598 . 

Milk-testing at cheese factories ( Die Milchuntermehung in dcr Kaaerei).— Milch 
Ztg., 1892, pp. 689-691. 

Cheese-making in southern Holland (KanebereUmg in tier Proving Siidholland), 

B. RoST. — Molk. Ztg.. 1892. pp. 554 , 555. 

Cooperative creameries in Austria (Die Mol hem-0 momitschof ten in Oesterreich), 

C. Sitt k it. — AH I eh Ztg., 1892, pp. 709-712. 

The Swiss dairy schools ( Vvhvr Hchweizerinche Molkerei-Schnlen), A, Nkntwiu. — 
Molk. Ztg., 1892, pp. 511, 542, 558, and 554. 

Irrigation canals of the Rhone (hen canon x d' irrigation du Rhone), Ciiambkk- 
LENT. — Cojnpt. rend., 115 (1892), Mo. 17, pp. 016-581. 



EXPERIMENT STATION NOTES' 


Alabama College and Station.— C. A. Cary lias been appointed professor of vet* 
erinarv science in llie college. A. F. Cor\ lias been appointed to aid in carrying oil 
cooperative soil tests planned by the station. 

Caluounia Station. — Numerous analyses of fruits and wines have been made at 
tlie station during the past season. Propagating bouses tor experimental purposes 
have been erected at tin 1 outlying stations. In view of the constantly increasing 
importunes of olive culture m California, expos iimmts in oil-making with the differ- 
ent varieties of olives growing in the Stale are tu be undertaken at the station. The 
experiments will be under the immediate charge of L. I’aparelli. Machinery repre- 
senting the latest ami most appioved methods of oil-makmg as carried on in south- 
ern Kurope has been seemed. Dating the present season work in this line will be 
confined to testing the mac limes. The following authorized aecount of the machines 
was published in the Vatufiv, It uni l I'ress of November Hi, 189U: 

“The pilfer ~-U has been known for a long time that an extra quality of the oil is 
obtained from the flesh of the olive without the pit. Sneli oil is supeiior both for 
its delicacy and tor its resistance to laneidit v Palladios recommended the prac- 
tice of pitting to the old Wrecks and I'linj to the Latins. The old Womans also had 
the same eonv let ion, as has been confirmed fioni tin 1 old oil mill found at Stahia. 
Sieuve and Stancbowich at, the beginning of this century had the same opinion and 
ordered special apparatus for tin* purpose, hut it has been only m these latter years 
that great attention lias been given to this matter. Several competitn e prizes were 
established by the governments and societies for southern Kuropean countries for 
the manufacture of (dive pit tors. At present it seems that the best pi tier is that 
devised by Mr. Salvatella of Toitosa, Spain, one of which has been purchased for 
work at the university. 

“Kal\ atolhfs pit ter has a hopper, which distributes the olives to the cylinders in 
the interior of the machine. These cylinders, by a special arrangement, separate 
the flesh entirely fioni the pit. without breaking the latter. Flesh and pits of the 
olives thus obtained are gently pressed to extract the virgin, the best quality of oil 
of the fruit, and afterward the pomace is introduced into the * crusher ’ mentioned 
below, in which it m converted into a very tine mash, from which, being pressed 
again, we obtain the rest of the oil contained in the fruit. Of course this oil is of 
a second quality. 

“The pittor may he worked by hand or by horse or steam power. When horse 
power is used, the pittor works 15 gallons of olives per hour. The Naim 1 power is suffi- 
cient to operate tw r o machines. 

“The importance of this machine is such that it should he recommended to all 
those who want to economize capital and labor, while obtaining a product of high 
quality, commanding the highest prices on the market. 

“ The mother . — This machine, manufactured also by Salvatella, crushes the olives 
between two grooved cylinders, either in the fresh or in tin* dry state. Both flesh 
and pits are reduced in a short time into a very tine paste. It has in one side two 
adjusting screws for the cylinders, in order to regulate the tineness of tin* paste. 
When the machine is in operation a vibrating cleaner separates the hugest part of 
residues of stems and lea ves, sand, and other impurities that may he with the olives. 

“Like the p Liter, the work with the crusher is very easy. It occupies a space of 
about 3 square feet and weighs about 600 pounds. It may be operated by band or 
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by horse or steam power. Its work is at the rate of about 46 gallons of olives per 
hour. The same power may do for two crushers, thus saving much time and money. 

a If only a second quality of oil is desired, the crusher is sufficient without the 
pitter. The frames of both the pitter aud the crusher are of iron. 

u The press , — This has been made by Toulouse and Delorieux, and is a good speci- 
men of the best type of screw presses now used in olive-growing countries. It is 
small, but possesses a fair working capacity. It covers barely 2 feet square space, and 
is said to weigh about 1,500 pounds, the working mechanism included. With such 
a compact and comparatively light construction one would naturally class it among 
presses of low power, yet it is estimated that owing to a clever combination of levers, 
with which it is provided, one man using a lever handle of 2 feet stroke can obtain 
with it a pressure of 40 tons, which is sufficient for our purpose. The body of the 
press comprises merely a cast-iron base, two posts rising from opposite sides thereof, 
and a crosspiece uniting these posts at their tipper end. In the center of the base, 
which stands about a foot high, is placed a sheet-iron basket with perforated sides 
(that can be opened in two halves), into which the product from the pitter or from the 
crusher is put for pressing, and all around this is a deep groove, through which the 
expressed oil flows out to spouts or discharge openings to bo found on opposite sides 
midway between the posts. The pressing is done by moans of a follower entering 
the perforated basket from above and carried by a vertically movable screw fitted 
in a nut or threaded sleeve formed in the central part of the crosspiece which joins 
the posts together. The screw, and consequently the follower, is moved to effect the 
pressing through the medium of a mortise wheel firmly keyed to its upper end and a 
slotted collar having cotter keys or gravitating catches adapted to successfully en- 
gage the mortises in this wlieol. Movement is imparted to this mechanism by a short 
lover formed integral with the collar and swung hack and forth. Below this lever is 
another one adapted to work in connection with it and multiply the power. This 
second lever is pivoted to a short bracket projecting from the upper crosspiece of the 
press. The two levers when used together are coupled by a frictional pin seated in 
the lower lever and playing within a slot in the upper. The press has thus move- 
ments of two powers, one produced by a single lever acting directly upon the collar 
% and through it and the gravitating catches upon the mortise w heel carried by the 
screw, the other by the same mechanism actuated by two levers coupled by a fric- 
tional pin. The speed of course is in inverse ratio to the power developed. If rapid 
movement is wanted, the single lever is used; if power is the object, both levers are 
called into action.” 

Maryland College and Station.— R. W. Sylvester has been appointed presi- 
dent of the college andR. JI. Miller director and agriculturist of the station. The 
other members of tho station staff are, II. J. Patterson, chemist; J. 8. Robinson, 
horticulturist; E. II. Brinkley, machinist; and J. R. Owens, treasurer. 

Nebraska Station. — F. S. Billings is giving a course of lectures at the Chicago 
School of Veterinary Medicine. Bulletin No. 25, on detasseling com, by C. L. Inger- 
soll, will be issued iu December. Bulletin No. 26, on meteorology at the station, is in 
course of preparation. 

North Carolina Station. — R. E. Noble of the Alabama College Station has 
been appointed assistant chemist vice T. L. Blalock. 

North Dakota Station. — E. S. Keene has been appointed agricultural engineer, 
with a view to having investigations of farm machinery conducted at the station. 
The first work will he on a stubble burner for removing all straw from the soil after 
harvesting, thus doing away with the necessity of annual plowing for wheat. 

Pennsylvania College and Station.— H, B. Gurler has been appointed In- 
structor iu butter-making for the special course in dairying, which opens January 
4, 1893. W. H. Caldwell, assistant agriculturist, has been selected by the Ameri- 
can Guernsey Cattle Club to take charge of the Guernsey cows entered for the test 
of dairy breeds at the World’s Columbian Exposition. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 


OCTOBBK, 1892. 


Division of Statistics: 

Report No. 99 (new series), September and October, 1802. — Farm Prices in Two 
Centuries; Report of Ratine Machine Trials in New Orleans; Indian Wheat 
Crop of 1892; Notes on I lomcslie and Foreign Trade and Industry ; European 
Crop Report lor Sept cm her; Freight Rates of Ti unsportation Companies. 
Report on Condition of Crops, October, 1892. 

Spanish edition of Report on the Fse of Corn in Europe. 

Office of Experiment Stations: 

Experiment Station Record, vol. iv, No. 1. 

Weather Bureau: 

Monthly Weather Review, July, 1892. 

Monthly Weather Review, August, 1892, 


LIST OF STATION PUBLICATIONS RECEIVED BV THE OFFICE OF EXPERIMENT STATIONS. 


OCTOBER, 1892. 


Agricultural Experiment Station of t/ie Agricultural and Mechanical 
College of Alabama: 

Bulletin No. 38, July, 1892. —Fertilizers. 

Connecticut Agricultural Experiment Station: 

Bulletin No. 112, Juno, 1892.— On the Gunning-Kjeldahl Method and a Modifica- 
tion Applicable in the Presence of Nitrates. 

Delaware College Agricultural Experiment Station: 

Bulletin No. 18, September, 1892.— Strawberries, Tests of Varieties; The Straw- 
berry Weevil. 

Maryland Agricultural Experiment Station: 

Special Bulletin D, February, 1891.— Composition of Commercial Fertilizers Sold 
in the State. 

Special Bulletin E, August, 1891.— Composition of Commercial Fertilizers Sold 
in the State. 

Special Bulletin H, July, 1892. — Government Direction of Agriculture in Europe. 

Special Bulletin I, August, 1892.— Composition of Commercial Fertilizers Sold 
in the State* 
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Massachusetts State Agricultural Experiment Station: 

Circular, May, 1801.— Analyses of Commercial Fertilizers. 

Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 45, September, 1802. 

Experiment Station of Michigan Agricultural College: 

Third Annual Report, 1800. 

Fourth Animal Report, 1891. 

Missouri Agricultural College Experiment Station: 

Bulletin No. 18, August, 1802.— Strawberries. 

Agricultural Experiment Station of New Mexico: 

Bulletin No. (i, Maxell, 1802. — Cereals, Foiage Blunts, Grasses, Clovers, Textile 
Plants, and Sorghums. 

New York Agricultural Experiment Station: 

Bulletin No. 45 (new series), August, 1802.— Experiments in the Manufacture of 
Cheese during June. 

North Dakota Agricultural Experiment Station: 

Bulletin No. 7. September, 1892. — Rheumatism in Horses. 

Ohio Agrici lti ral Experiment Station: 

Bullet in No. 14, September, 18 — A Preliminary List of the Rusts of Ohio Wild 
Lettuce; a Pestiferous Weed; Wheat Scab. 

Oklahoma Agricultural Experiment Station: 

Special Bulletin No. 1, October, 1802. — Texas Cattle Fever. 

Pennsylvania State College Agricultural Experiment Station: 

Bulletin No. 21, October 1892. — The Koch Test for Tuberculosis. 

Texas Agricultural Experiment Station: 

Bulletin No. 21, June, 1802. — Effect of Cotton Seed and Cotton-Seed Meal in 
Feeding Hogs. 

Agricultural Experiment Station of Utah: 

Bulletin No. 17, October, 1892. — Feeding Root Crops vft. Dry Food. 

Bulletin No 18, October, 1802.— Notes on Forest and Fruit "Frees. 

Virginia Agricultural and Mechanical College Experiment Station: 

Bulletin No. 18, July, 1802. — Antiseptics in Relation to the Treatment of 
Wounds. 

Bulletin No. 10, August, 1892. — 'Feats of Varieties of Wheat. 

DOMINION OF CANADA. 

Department of Agriculture: 

Annual Report, 1891. 

Bulletin No. 11, September, 1892.— The Horn Fly, 





EXPERIMENT STATION RECORD. 


Vol. IV. December, 1892, 


No. 5. 


In the development of Ameriean educational and scientific institu- 
tions, there has been in recent years a marked improvement in the 
technical training of the men employed as teachers and investigators. 
In most eases, however, the territory tributary to individual institu- 
tions is so large that, it has seemed to them desirable to provide for 
work in as many general lines as practicable. The result has been 
that while many colleges and universities are fairly well equipped as 
regards the requirements of general courses of instruction, very few 
have been able to devote a sufficient portion of their resources to secur- 
ing complete facilities for work in special lines. When a young man 
has gone through the ordinary training of the college and university 
and desires to pursue some specialty, he is compelled, as a rule, to 
cross the Atlantic to iind such opportunities for instruction as he 
requires. What is true of our educational system broadly considered is 
also true of our institutions for education and research in agriculture. 
Until the organization of the experiment stations under the act of Con- 
gress of March 2, 1887, there was very little demand in this country 
for advanced instruction in special branches of agricultural science. 
Men with special training employed as teachers in the agricultural col- 
leges found themselves compelled to do a large amount of routine work 
with undergraduate students, and deemed themselves fortunate if 
they were able to give any attention to original researches in their 
specialties. The establishment of the stations throughout the United 
States has materially increased the amount of original investigation in 
agricultural science, given better opportunities to well-trained special- 
ists, and created a demand for higher instruction in the agricultural 
colleges. As yet, however, the public have not fully realized the neces- 
sity for long-continued and thorough investigations of agricultural 
problems, and the stations have been called upon to do a vast amount 
of general work, which, though often useful, has prevented as much 
attention to the more serious problems as is essential for their solution. 
Fortunately the agricultural colleges have received large additions to 
their equipments and incomes through the liberality of the State and 
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National Governments, and are adding new courses of instruction, 
wliicli we have reason to expect will be manned by competent teachers. 

It is therefore in many respects a favorable time to urge that as 
changes are made in the scheme of work of our colleges and stations, 
they should be in the direction of more thorough specialization. That 
this may be most economically done we must rid ourselves of the idea 
that each State must necessarily have all the “ologies” within its bor- 
ders. What is needed is to have the best facilities for work in any 
given line provided somewhere in the United States. The advanced 
students whose interests are concerned in this matter will not hesitate 
to cross State lines if they can only be assured that the institution at- 
tracting them will really meet their needs in the quality of its instruc- 
tion. 

When an institution already fairly equipped for general instruction, 
has received an addition to its income, it has been a common plan to 
expand its work in several lines. The new resources are readily ex- 
pended in providing assistants and apparatus in this and that depart- 
ment. In this way the general efficiency of the institution may be 
increased, but after all its position in the educational world will remain 
about what it was before. The question we wish to raise is whether it 
would not be a wiser plan to take sufficient funds for the manning and 
equipment of some oue line of work to provide the best possible facil- 
ities in that line. Let New York, for example, lay so much stress on 
certain branches of horticulture that everybody desiring advanced 
instruction in those branches will see that there is the place to get it. 
Wisconsin might do the same in swine husbandry, Illinois in corn cul- 
ture, Louisiana in sugar culture and sugar-making, California in soil in- 
vestigations, and so on through the list of States and institutions. Such 
apian would not in any way interfere with the ordinary courses of in- 
struction for undergraduate students in the agricultural colleges. It 
would, on the other hand, enable the respective institutions to provide 
the most complete equipments for special investigations and encourage 
men of ample technical training to devote themselves to the most thor- 
ough research. With proper provisions for the distribution of the reports 
of important inquiries throughout the country, much more satisfactory 
results would be obtained than are possible as long as each institution 
attempts to cover a wide range of subjects. Division and combination 
of labor will prove as economical aud productive in agricultural labo- 
ratories as in manufacturing establishments. 



SIXTH ANNUAL CONVENTION OF THE ASSOCIATION OF 
AMERICAN AGRICULTURAL COLLEGES AND EXPERIMENT 
STATIONS. 


The Association of American Agricultural Colleges and Experiment 
Stations held its sixth annual convention ‘November 1 5-1 at New Or- 
leans, Louisiana, in the lecture hall of Tulane University. There were 
present nearly one hundred and fifty delegates and representatives of 
colleges and stations in all the Hlutcs and Territories except Idaho, 
Montana, Oregon, South Dakota, and Virginia, and of the U. S. De- 
partments of Agriculture and the Interior. The unusually large attend- 
ance of members of the, governing boards of colleges and stations was 
especially gratifying. 

On assembling for its first session, the Association was very cordially 
welcomed to New Orleans in addresses by tlovernor M. J. Foster, of 
Louisiana; Mayor J. Fitzpatrick, of New Orleans, and President W. 
P. Johnston, of Tulane University. Appropriate responses were made 
by President W. LeRoy Broun, of Alabama; President. George TV. Ather- 
ton, of Pennsylvania, and Judge II. Chamberlain, of Michigan. The 
annual address of the president of the Association, W. LeRoy Broun, of 
the Agricultural and Mechanical College of Alabama, presented sug- 
gestive comments on the work of the colleges and stations. The hope- 
ful outlook for the system of technical education represented by the 
land grant colleges was clearly portrayed. These institutions should 
not be narrow in their aims. They are- intended for all the industrial 
classes. It is their function to produce men with trained brains and 
hands. They are to teach the why as well as the how. They are not 
to abridge the opportunity to choose an occupation, but to enable the 
student to prepare for the life tor which he is best adapted. The value 
of military training as a part of the education of the citizen was in- 
sisted on. The investigations of the experiment stations and the dis- 
semination of information to the masses of farmers through bulletins 
and institutes were shown to be increasingly valuable parts of the 
American plan for the education of the industrial classes. 

The convention gave a large share of its time to discussions regard- 
ing means for making the colleges more effective in educating men for 
practical work on the farm. Attention was first drawn to this subject 
by the report of the committee on college work, read by E. M. Turner, 
of West Virginia. This indicated that while there was an increase in 
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the number of students and graduates, this was due largely to the in- 
crease in the number of students in the courses in the mechanic arts. 
In the discussion which followed it was urged by some that the stand- 
ard of admission to the courses in agriculture was too high, and that 
too little practical instruction was given. To remedy this, shorter 
courses of instruction and courses iu special subjects were advocated* 
Prof. Henry, of Wisconsin, urged that instead of one professor of 
agriculture in each institution there should be a number of thoroughly 
trained specialists in different branches of agriculture, so that the farm- 
ers’ sons would be impressed with the practical as well as the scien- 
tific value of the instruction they received. Attention was also called 
to the fact that by graduating investigators and teachers in the 
sciences related to agriculture and leaders in the practice of advanced 
methods of agriculture the colleges were doing a grand work. Since 
they were organized under law as institutions for higher education 
they could not be expected to directly reach the masses of farmers. 
Through the bulletins of the experiment stations, the farmers’ institutes, 
and the agricultural press the men educated in these colleges were 
doing the highest kind of service for the advancement of agriculture. 

President G. T. Fairchild, of the Kansas College, read a paper on 
the relations of technical to general courses of study. To avoid too 
great narrowness and a sepaiation of culture from technical training, the 
system of education should have the single aim of imparting knowledge 
with reference to its usefulness to humanity. Such a scheme involves 
the teaching of aecuiate speech, reckoning, reasoning, elementary 
analysis of the universe, morals, and history, as related to every-day 
life. At the Kansas College pupils are admitted from the country 
schools, and are given instruction in natural science, mathematics, sur- 
veying, engineering, agriculture, and mechanical arts. They are taught 
to think along the line of various industries. Every effort is made to 
interest students iu the practical work of life. 

In the section on agriculture and chemistry W. M, Hays read a 
paper on the details of successful farm education, in which he described 
the two years’ school course, the dairy course, and the farmers’ winter 
course of the University of Minnesota. The school of agriculture, 
which has now been in operation more than four years, has proved a 
great success. In this school about half the time of the students is given 
to academic studies, and the rest to agriculture, horticulture, veterinary 
science, carpentry, and other manual work. The boys go back from 
this school to the farm. Asa result of its establishment the farmers 
of the Htate have taken a much larger interest in education in agri- 
culture. The separation of this lower course of instruction from the 
regular college course makes it possible to raise the standard of the 
latter at the same time that it affords an opportunity for practical 
instruction to a great number of students. 

What a professor of agriculture should be required to teach, was dis- 
cussed by G. E. Morrow, of Illinois, and P. M. Harwood, of Michigan* 
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Both believed that he should teach the application of science rather 
than science itself. He should, in general, give instruction on (1) farm 
equipment, (2) farm processes, and (3) farm management. Advantage 
should be taken of interesting current events in agriculture to stimulate 
the interest of the pupil. Prof. Harwood insisted upon the value of man- 
ual labor in connection with courses of instruction. The student, how- 
ever, should be made to feel that he is working not as a drudge, but as 
a learner of valuable processes. Giving the student laborer charge of 
some special piece of work will do much to arouse his enthusiasm. 

Among the papers read in the general sessions or in the sections were 
the following: 

Experiment# with fungicides for apple scab , by E. 8. Goff, of Wiscon- 
sin. — As a result of seven years’ work with various fungicides, Bordeaux 
mixture is deemed on the whole most effective. It is sufficient to use 
the solution in one half its usual strength. The first spraying should 
be made before the opening of the flowers. The number of sprayings 
will vary with climatic conditions. The use of fertilizers and good cul- 
ture will help to reduce the amount of scab. Some varieties of apples 
seem to be loss liable to injury by this disease. 

Fungicides for potato blight and rot , by Ij. R. Jones , of Vermont. — 
An account of experiments the present season with twelve different 
fungicides on medium and late potatoes of 5 varieties. The fungicides 
preserve the foliage and thus help the crop to come to maturity. The 
disease was very prevalent and the gain from the use of the fungicides 
was large. The best results were obtained with Bordeaux mixture, full 
strength. 

A study of fruit rot # , by B. T). JIalstcd , of New Jersey. — With the 
aid of a diagram the author showed a method of illustrating how dis- 
eases are transferred from one kind of fruit to another. His studies 
on the genus Glmosporium have brought out more clearly the relations 
of the different forms and point to the fact that there are fewer dis- 
tinct species than was formerly supposed. 

Notes on the breeding of fruits , by N. E. Hansen , of Iowa. — An ac- 
count of experiments in crossing varieties from eastern Europe with 
standard or native varieties. 

Crossing of cucurbits , by I. IT. Banrnel, of Iowa. — This was a pre- 
liminary report on experiments by the author, the results of which in 
general indicate that the different species will not mix. 

Forage plant tests , scope and plan , by C. C. Oeorgeson , of Kansas .- — 
An account of experiments at the Kansas Station. The report was 
very favorable to soja beans in a dry climate like that of Kansas. 

Methods of soil analysis , by E. W. Hilgard , of California . — This paper 
was read by E. H. Loughridge, and pointed out the differences between 
the methods of soil analysis as proposed by Prof. Kedzie and as fol- 
lowed by Prof. Hilgard. The main differences were, (1) in the size of 
the meshes used, (2) in the degree of dryness of the sample, (3) hygro 
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scopic moisture, and (4) time of digestion. The details of Hilgard’s 
method were given and the churn elutriator used by Hilgard was shown. 
It Was recommended that this apparatus be adopted by the stations in 
their work. This paper was referred to the executive committee of the 
Association of Official Agricultural Chemists, with the request that 
comparisons he made between Kedzie’s and Hilgard’s methods. 

Bean anthracnose and its treatment , by S. A . Beach , of New York. — An 
account of experiments with various fungicides. The advantage of 
using healthy seeds was clearly shown in the tests made. 

Some experiments in the prevention of Cercospora rib is and Cylindro - 
sporiuni padi , by L. II. Pommel . — Experiments were reported which 
showed the value of Bordeaux mixture in the treatment of these dis- 
eases. 

Antagonistic relations of certain potato rots , by L. It. Jones . — Three 
forms of potato blight and rot are common in Vermont. Phytophthora 
infestans does its greatest damage to medium and late potatoes. A 
“new disease” destroys the potato vines by the first week in August, 
before the climatic conditions were such as to favor the development 
of Phytophthora infestans . 

Preliminary notes on a ruta baga and turnip rot , by I. IL Pummel . — 
A disease, thought to be due to a bacterium, did considerable damage 
to ruta-bagas and turnips at the Iowa Station the past season. Sev- 
eral germs were isolated, one of which apparently produces the disease in 
the field. The evidence thus far obtained is, however, not conclusive. 

A new damping-off fungus , by 0. F. Atkinson, of New York . — A 
sterile mycelium of a fungus which causes damping-off of cotton, cow- 
peas, cauliflower, alfalfa, etc., was isolated. The fungus was grown in 
nutrient media and young plants were inoculated, which produced the 
characteristic damping-off. From these plants the fungus was again 
obtained. It is probably a species of llymenomycetcs or Discomycetes. 

Relation of frost to certain plants, by L. IL Pummel . — In this paper the 
exact temperatures at which various plants were affected by frost were 
noted. In some cases the parts of a plant close to the ground were 
affected, while its upper parts were not injured. For example, in the 
case of the castor-oil bean (Rieinns communis ), on October 18 the mini- 
mum temperature close to the ground was 18° F., while 5 feet higher 
it was 36°. 

Method of obtaining pure cultures of PammeVs fungus of Texas root rot 
of cotton , by 0. F. Atkinson . — This is a difficult fungus to grow in 
nutrient media. When grown in moist sand the strands developed to 
several inches in length, but they failed to grow in nutrient media 
when transferred. Baits were provided and after some difficulty the 
fungus was obtained in a pure state. 

Quince diseases , by B. D. llalsted. — The following fungous troubles of 
the quince fruit were treated: Quince rust (Rmtelia aurantiaca Pk.), 



ASSOCIATION OF COLLEGES AND STATIONS. 401 

fruit spot (Bntomosporium maculatum Lev.), black rot of quince (Sphcvr- 
opm malorum Pk.), quince pale rot (Phoma cydoniw SaccJ), ripe rot of 
the quince ( Olceosporium fructigenum Berk.), and the quince blotch, 
due to an unrecorded fungus, the life history of which is still obscure. 
The black rot is the same as that of the apple, and the fact that a large 
apple tree near the quince bushes experimented with had the ground 
beneath it covered with rotting apples doubtless had much to do with 
the prevalence of the rot in the qirfiic.es. The pale rot may not be 
Phoma eydoniw Sacc., the description being so meager as to leave a 
doubt. The ripe rot is the same as that of the apple, as proved by 
inoculation. 

Neio Jersey mildews ( Peronosporew ), by B. 1). Ualsted . — The chief 
point in the record for the year is that while the latter portion of the 
growing season has been unusually dry there has been more than an 
ordinary amount of those members of the group belonging to the genus 
Cystopus. In a further study of the methods these disastrous mildews 
have for passing the winter it was found that some species grow upon 
the fruits and that doubtless the filaments of the fungus penetrate the 
seeds and when the latter germinate the parasite develops with the 
host. Large numbers of small young seedlings were taken which were 
badly infested. 

The importance of making field notes upon the prevalence of para- 
sitic fungi extending over many seasons was urged. 

Weed seeds , by B. D. Ualsted. — Samples of a collection of weed seeds 
were shown. The set consists of one hundred species of our worst 
weeds, and the seeds are put up in dram metal screw-top vials arranged 
in a tray about the size of a herbarium sheet. Each bottle has a 
printed label bearing a number and the botanical name of the seeds 
contained. To the inside of the tray cover is pasted a corresponding 
list with common names added and a note st ating whether the species is 
native or foreign, and whether annual, biennial, or perennial. The set is 
designed to assist experiment station workers in determining the nature 
of impurities in commercial seeds. It will also serve the same purpose 
for the wholesale dealers in seeds. 

The field of bulletins present and prospective , by C. L. Ingcrsoll , of 
Nebraska . — Bulletins should be so simple that the most ignorant farmer 
can get some good from them. Graphic illustrations should be used. 
Each bulletin should be complete in itself. The results of experiments 
should be briefly summarized. Full data should not be given in bul- 
letins intended for the farmer. Objections were raised to this last 
point and it was suggested that the full data be put in an appendix. 

The numbering of station bulletins was discussed by A. W. Harris, 
W. A. Henry, S, W. Johnson, and others. The great desirability of 
some simple and uniform plan of numbering the station publications 
was urged. The consecutive numbering of all ordinary bulletins in 
a single series and the abandonment of special series, half num- 
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bers, and letters was advised. A committee was appointed to make 
definite suggestions to the stations regarding this matter. 

The relations of the colleges and the Department of the Interior were 
discussed in a paper by J. W. Holcombe, chief clerk of the Bureau of 
Education. Attention was called to the fact that the present schedule 
for financial reports of the colleges was not satisfactory. 

The report of the executive committee was read by H. E. Alvord, and 
showed that the committee had done efficient service in connection 
with the work on the college and station exhibit at the World’s Colum- 
bian Exposition and on other important matters. 

In the repoit of the section on agriculture, presented by C. L. Inger- 
soll, the bulletins of the jear were classified. They showed a wide 
range of subjects, largely along practical lines, but also indicated that 
the mistake is often made of trying to settle too many questions in a 
single experiment. 

The report of the section on botany, prepared by G. F. Atkinson, 
was read by 8. M. Tracy. During the year botanists have been added 
to the station staffs at five stations. A general survey of the work occu- 
pying the attention of botanists at the different stations was made. 
The belief was expressed that bacterial plant diseases offered one of 
the most promising fields of investigation. 

The report of the section on chemistry was presented by M. A. Sco- 
vell, of Kentucky. It was shown that the work of the station chemists 
includes (1) detective work, (2) work relating to farm management, (3) 
development or improvement of processes, (4) more strictly scientific 
investigations. While a very large amount of routine work is being 
done a number of important scientific researches are in jirogress. 

The leport of the section on economic entomology, presented by H* 
Osborn, of Iowa, related to the equipment of the stations for work in 
this line. 

The report of the committee on the college and station exhibit at the 
World’s Columbian Exposition w as presented by H. P. Armsby and 
H. K. Alvord. This showed that while much progress had been made 
in the preparation for the exhibit, it was still necessary that the sev- 
eral stations should contribute time and money to this enterprise to 
make it thoroughly successful. The outlook for a creditable exhibit 
was decidedly encouraging. 

The agricultural congi esses to be held in connection with the World’s 
Columbian Exposition were described by G. E. Morrow, and the col- 
leges and stations were urged to cooperate. 

President Smart called attention to the difficulty attending the col- 
lection of intercollegiate statistics. A committee was appointed, con- 
sisting of George W. Atherton, J. H. Smart, and H. II. Goodell, to 
prepare a schedule of questions to be sent to the colleges. 

A new constitution for the Association, prepared by the committee 
appointed for that j>urpose at the last convention, was adopted, with 
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amendments. In the new constitution the following sections are pro- 
vided for: (1) College work, (2) agriculture and chemistry, (3) horti- 
culture and botany, (4) entomology, (5) mechanic arts. A bibliographer 
is added to the officers of the Association. 

An advisory board of nine members, selected from governing boards 
of the colleges and stations, was appointed to cooperate with the 
standing committees on the World’s Columbian Exposition. The 
members of this committee are H. Chamberlain, of Michigan; J. A. 
Beaver, of Pennsylvania; H. (iibson, of Kentucky; It. II. Warder, of 
Ohio; W. It. Cavitt, of Texas; W. L. Kynerson, of New Mexico; J. B. 
Cameron, of Mississippi ; l). Needham, oi Massachusetts, and H. B* 
Dale, of Wisconsin. 

A committee to represent the Association on the testing committee 
for tests of breeds of dairy cows at the World’s Columbian Exposition 
was constituted as follows: M. A. Scovell, I. P. Koberts, S. M. Bab- 
cock, and II. P. Armsby. 

The following were elected officers of the Association for the ensuing 
year: President, W. A. Henry, of Wisconsin; vice-presidents, W. C. 
Stubbs, of Louisiana; E. W. Ililgard, of California; J. A. Myers, of 
West Virginia; A. Q. Holladny, of North Carolina, and J. P. Hickman, 
of Ohio; secretary and treasurer, M. A. Scovell, of Kentucky; bibliog- 
rapher, 8. W. Johnson, of Connecticut; executive committee, H. E. 
Alvord, of Washington, D. C.; W. L. Broun, of Alabama; J. Neilson, 
of New Jersey; H. H. Goodell, of M gssacliusetts, and C. W. Dabney, jr., 
of Tennessee. 

Section on college work. — Chairman, 0. W. Dabney, of Tennessee; 
vice-chairman, G. T. Fairchild, of Kansas; secretary, M. C. Feruald, of 
Maiue. 

Section on agriculture and chemistry. — Chairman, W. A. Henry, of 
Wisconsin; vice-chairman, W. C. Stubbs, of Louisiana; secretary, W. 
C. Latta, of Indiana. 

Section on horticulture and botany. — Chairman, F. Lamson- Scribner, 
of Tennessee; secretary, E. 8. Goff, of Wisconsin. 

Section on mechanic arts. — Chairman, C. W. Hall, of Minnesota; sec- 
retary, F. P. Anderson, of Kentucky. 

On the invitation of Director Stubbs the Association visited the Sugar 
Experiment Station at Audubon Park, New Orleans. The sugarhouse 
was in operation and the processes of making sugar by the diffusion 
method were explained. The experimental plats where varieties of 
sugar cane, cotton, grasses, and other plauts are being tested, and where 
experiments in methods of culture and manuring are iu progress, were 
also examined with great interest, as well as the orange orchard and 
other fruit plantations. The system of drainage and irrigation at the 
station is such that the conditions of soil moisture are very largely 
under the control of the experimenter. 
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Through the liberality of the Illinois Central Railroad Company the 
Association enjoyed a visit to the cane fields and sugar mills between 
New Orleans and Baton Rouge. At Baton Rouge the Association was 
given a dinner by the citizens, after which a visit was paid the State 
University, where they were cordially welcomed by the president, J. 
W. Nicholson, and the battalion of cadets. Addresses expressing the 
appreciation of the Association for the kindly treatment received were 
made by several members. The citizens of New Orleans also gave the 
Association a trip on a Mississippi River steamer, which enabled them 
to form some idea of the vast commerce of this city in sugar, cotton, 
wheat, and other agricultural products. The exports of wheat from 
this port have so largely increased in recent years that they are now 
greater than those of any other American city, with the exception of 
New York. 
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IN TI1E UNITED STATES. 


METEOROLOGY. 

Rainfall at Iowa Station, E. N. Eaton (Iowa Sta. Hul. Xo. is, Any., 
1892, f>. 531 ). — Tabulated summary for March, April, May. June, ami 
July. 

Meteorological observations, I). Warner {Massachusetts Hatch 
Sta. Meteorological Hal. Xo. i~> . Sr jit., ls92, pp. I ). — Daily and monthly 
summaries of observations during September, 18011, at the meteoro- 
logical observatory of the station. 

Meteorological observations, U. <*. Ivf.dzh: {. Michigan Sta. Re- 
ports for IS fit) and IS'il, pp. 1 1-1 i ? ami 9^-1 22). — Tabulated results 
of daily observations at the station of temperatuie, pressure, humidity, 
cloudiness, precipitation, etc., for each month of the years 1889 and 

1890. The annual summaries are as follows: Air temperature ( degrees 
F.). — Mean daily, 1880, 17.43: 1800, 17.01. Humidity. — Mean relathe 
humidity, 1889, 74; 1 890, 75.08, Pressure (inches). — Aqueous vapor' 
1 889, 0.1173 ; barometric pressure, 1 889, 119.073 ; 1 890, 29.095. Weather.— 
Cloudiness (per cent), 1889, 50; 1890, 55.25; number of thunderstorms, 
1889, 7; 1890, 12. Pricipitatioii. — Total (inches), 18S«), 23.78; 1890, 
31.91; snow fall, 1889, 37.5; 1890, 14.75. 

SOILS. 

W. 11. lii.Ai,, Editor. 

Soil temperatures, It. < '. Kedzik ( Michigan Sta. Reports for 1890 and 

1891, pp. 113-152 and pp. 92-97). — Tabulated results of tri-daily obser- 
vations at depths of 3, 0,9, 12, and 24 inches, during the period of May- 
September, 1890, at Lansing and Grayling, Michigan, and of JVkiy-Oc- 
tober, 1891, at Lansing. 


FERTILIZERS. 

\V. H. Bkal, Editor. 

Composition of commercial fertilizers (Maryland Sta. Special 
lluls. D,E,and f, Feb., 1891, Any., 1891, and Any., 1892, pp. 11, 8, and 8 ). — 
Tabulated analyses of 171 samples of commercial fertilizers sold in 
Maryland, with notes on valuation. 
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Analyses of fertilizers, 0. A. Goessmann (Massachusetts State Sta ;. 
Circular, May, 1X9 1, pp. i ). — Tabulated analyses of 30 samples of fer- 
tilizing materials, containing mixed fertilizers, wood ashes, and cotton- 
liull ashes, with remarks on valuation. 

FIELD CROPS. 

A. C. Tuck, fiihlor. 

Experiments with wheat at Kansas Station, C. C. Gkoroeson, 
l'\ O. B trams, and W. Shelton (Kansan Sta. Bui. No. 3H, Any., 189:1, 
pp. 50). 

Synopsis. — Tbo experiments with wheat iu 1892 were on tho following subjects: (1) 
Continuous cropping without 1 uanun*, (2) rotations, (3) seeding at different 
times, (4) immature rs. mature seed, (5) methods of seeding, (6) effects of pas- 
turing, (7) seeding at different rates, (8) weight of seed, (9) test of varieties. 
Most of this work was in continuation of that recorded in Bulletin No. 20 of the 
station (K. S. R.,vol. in. p. 223). The average yield of grain during ton y ears 
on plats cropped continuously with wheat has been 2S.37 bushels. The results 
in other lines favor early fall seeding, mature seed, seeding with shoe drill, not 
pasturing, not less than 2 bushels of seed per acre, and heavy and plum]) seeds. 
During four years Currell. Zimmerman, and Red May vai leties have given the 
largest yields of giain. 

In the experiments reported in this bulletin Cun-ell y\hcat was used 
instead of Zimmerman as heretofore. The climatic eondit ions were gen 
u*ally favorable. u All the seed was treated with hot water as a pre- 
ventive of stinking* smut, with entire success.” 

Wheat continuously without manure (pp. 2, 3). — The yields of wheat, 
on an acre are tabulated for each year since 1880. Excluding two years 
when the crop was winterkilled, the average yield per acre has been 
28.57 bushels. In 1892 the yield was 31.3 bushels. 

Wheat in rotation (pp. 3-0). — The rotations planned to continue from 
1890 to 1902 are tabulated in detail, together with tho yields of grain 
and straw on the plats devoted to wheat during the past three years 
(1890- ? 92). The rotations are ten in number, each being repeated on 5 
tenth-acre plats. 

Wheat , seeding at different times (pp. 7, 8). — Notes and tabulated data 
for an experiment in which wheat was seeded at six different dates 
between September 10 and October 30. The average results were as 
follows : 


Average yield of wheat per acre from seeding at different dates. 


Time of seeding. 


Sept. 10 . ... 

Sept. 21 

Sept. IK) 

Oct. JO . 

Oct. 20 .. . 

Oct. 30 . .. 


Grain. 

! Straw. 

1 , ■■ 

Bushels, ] 

Tons, 

23. 34 

J.08 

21.71 

0.99 

21.28 

0.87 

21.68 

0.93 

15. 50 

0. 71 

7.53 

0,110 
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Wheat from immature vs. mature seed (p. 8). — A brief account of an 
experiment on 2 tenth-acre plats, on which ripe seed was compared with 
that from wheat cut while in the milk. The immature seed yielded 
10.75 bushels of grain and 0.80 ton of straw, the mature seed 22 bushels 
of grain and 1.04 tons of straw. The difference in favor of mature seed 
was more pronounced than in a similar experiment the previous year. 

Wheat, methods of seeding (pp. 8-10). — The methods tested iu 1892 
were, seeding (1) broadcast, (2) with roller drill, (8) with shoe drill, and 
(4) with lister. The yields of grain and straw on each plat are tabu- 
lated, and the average yield per acre for each method iu 1892 and dur- 
ing two years are compared. 

Average go Id of w heat from different methods of seeding. 


IIolloi drill 
Shoe drill .. 
liroadcust 
Listed. . 


heeding 


1 1*01 


j In two years. 


1 Crain. J 

Straw. 

1 drain j 

| Straw. 



Bushel*. I 
23 78 : 
27 <Vl } 

2 t as ! 
27 as 1 

Tons. 

1 07 
1.33 

1 22 
1.24 

I Jivs hi’h. 

1 28. 17 

j 20 70 

28.41 ! 
28. 19 

! 

Tons. 

J 61 

1 68 
1.65 
1.39 


Wheat, effects of pasturing (pp. 10, 11). — The yields of grain and straw 
arc tabulated for 15 twentieth acre plats, 5 of whieh were pastured, 
5 rolled, and f> neither pastured nor rolled. On each of the pastured 
plats a dairy cow was allowed to feed for live hours a day on April 0, 
7, and 9. The average yields per aero were as follows: 

Average yield of wheat from pasturing and not pasturing, 

j 1 802. 

Method <d seeding 


In two years. 


Spruit; {matured 

Holloa 

Not pastured — 


dram. 

; Straw. 

drain 

Straw. 

Bushels 

1 Tons. \ 

Bushels 

Tons. 

33 03 

i -M2 

20 08 

1.66 

38 15 

i 2 00 i 




38. 06 

i j 1,1 

32 31 

1. 56 


Wheat , rate of seeding (pp. 11-13). — Tabulated yields of grain and 
stra w on 35 twentieth-acre plats seeded at rates of from 2 to 8 pecks 
per acre. The average yields for the different rates were as follows: 

Average yield of wheat from seeding at dif event rates. 


2 pocks . 
11 ]iock» 

4 pocks . 

5 pocks 

6 pocks 

7 pecks 

8 pecks 


Kate ol seeding. 

| Grain. 

Straw. 



Bushels 
20. 46 
31.83 

Tons. 

1. 18 

1.75 
2. 13 

1. 76 


34. 76 
35. 05 


36. 99 

1.87 


36. 16 

2.06 


37 91 

2. 17 



Wheat, weight of seed (pp. 13, 14).— Tabulated yields of grain and 
straw on 12 plats seeded with seed weighing 04$, 62$, and 60$ pounds 
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per struck bushel. The yields of grain per acre in 1892 averaged 28.88, 
28,60, and 27.37 bushels, respectively. For two years, in which the 
weights of the different kinds of seed varied somewhat, yields of grain 
per acre averaged 31. IK) bushels from 44 heavy” seed, 31.13 bushels from 
“common” seed, and 30.03 bushels from “light” seed. 

Wheat , test of varieties (pp. 14-50). — Notes on the results obtained 
with each of 236 varieties tested in 1892, with comparative yields in 
previous years. The following varieties, tested four years, have given 
an average yield of more than 30 bushels per acre: Badger 30.58, 
Buckeye 33.76, (hirrell 39.61, Extra Early Oakley 34.68, Nigger 
32.22, Red May 36.07, Reliable 31.71, Tasmanian Red 35.04, Tuscan 
Island 30.15, and Zimmerman 37.53, 

The following varieties, tested two years, have given an average yield 
of more than 35 bushels per acre: 


And vows No. 1 49. 72 

Ash burn 36. 29 

Bearded Monarch 41.21 

Big English 35.50 

Big Frame 37. 75 

Big May 35. 50 

Boyer J2. 15 

Bullard Velvet Chatt 35.45 

California Blue Stem 41.11 

Canadian Wonder 39.95 

Dallas 40.47 

Davis 37.30 

Deitz - 38. 18 

Democrat 40. 73 

Diehl-Egyptian 38. 38 

Diebl-Mediterraneau 40.43 

Egyptian 36.57 

Emporium 43. 38 

Faripihar 37. 54 

Finley 35.93 

Full* as ter 37.74 

Fultz 38. 46 

Geneva 35. 34 

German Emperoi 35. 21 

Gold Medal 38. 21 

Half Beard 36. 95 

Height Prolific 40. 26 

Hindostan 40.24 

Hybrid No. 9 36. 29 


Jennings 35.12 

Lancaster 37.79 

Lehigh 40.26 

Lehigh No. 6 36. 73 

Manitoba 35, 31 

McCracken 39. 78 

McPherson 48.47 

M i chigau Wli i to 38. 92 

Miller 37.88 

Oregon Club 35.06 

Patagonia Trigo 36.68 

Pen quite Velvet Chaff „ 41.51 

Powers 37.35 

Purple Straw 36. 82 

Ramsey 42, 70 

Red (’ross 36.29 

Red Fultz (Kansas) 39.27 

Red Fultz (Ohio) 41. 15 

Scott 36.011 

Seneca Chief 85. 48 

Stray er Egyptian 38.01 

Strayer Longherry 36. 01 

Valley 40.56 

V civet Chaff 37. 17 

Wayne County Select 36.63 

White Bine Stein 39. 69 

White Track 35.97 

Yellow Alabama 37. 17 


Wheat, milling and baking tests, D. N. Harper (Minnesota Sta. 

Bui No. 33, Sept., 1X93, pp. 141-146). 

Synopsis . — Notes and tabulated data on milling and baking tests of wheat of the fol- 
lowing kinds: Pure Scotch Fife; pure Blue Stem; pure Ladoga, and Scotch life 
threshed while wet, slightly bleached, slightly frosted, badly frosted, and badly 
bleached. Pure Scotch Fife proved to be the best wheat. Blue Stem was next, 
and Ladoga was very poor. It was appareu fc that any injury to the wheat reduces 
its value for milling and bread-making. 
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Twenty-five bushels of each of the followiug varieties of wheat were 
milled: Pure Scotch Fife; pure Blue Stem; pure Ladoga, and Scotch 
Fife threshed while wet, slightly bleached, badly frosted, and badly 
bleached. All the wheat tested was grown on average Bed River Val- 
ley soil, near Hallock, Minnesota. 

The Ladoga nulled the most easily, the bran cleaned the best, and the middlings 
purified best and came out in the best form. Pure Scotch Fife came second as to 
mechanical loss of milling, and then the Fife [threshed while wet] and Blue Stem. 
The bleached wheals milled well but did not finish well. The frosted wheats milled 
badly, the bran was brittle, pulverized easily, and could not be eleaned up well ; the 
middlings were correspondingly dark and hard to reduce and purify. 

The weight of the wheat milled and returned is giv T eu in the follow- 
ing table; 

WeUjht of wheat milled and returned. 



Floor ! Offal. 

Total 

Per 

Kiwi of Mimplc 

; ; 1 

Patent {Straight 'Font X., Bian. , Short a 

i : I 

, From 1 

<»enu ' run 

,u,ll ‘ {through. 

cent, 
loSH (- ), 
[gain h->. 



Lb#. i 

Lb# 

1M. ; 

j Lbs 


1 Lbs 

7J>s 


Lbs 

1 

Lb# 


Pure Scotch Fife . 

339.0 i 

544 n 

1 9<> r» 

192 

0 1 

! 2.7 0 

121 


1 (18. 

5 ! 

1, 241 0 

- - 1.82 

Pure Blue Stem t 


two 5 

07 0 i 

232 

0 

33 5 ! 

71 

0 

1 492 

.» 

1.400 0 

— 1 91 

Pure Ladoga 1 

J Ml 5 | 

504 o 

«2 u : 

210 

« 1 

1 20 0 

77 


1 170 

0 1 

1.249 0 

— G. 55 

Scotch Fite 1 

321 o i 

G2G. f. 

ir» o j 

| 20 1 

0 

128 0 

8K 


1 452 

0 1 

1 457 5 

— 1.59 

Scotch Fite, Hlighth 






t 






1 

blenched . .' 

B17. o : 

tm.o 

:w o 

22<i 

o 

i r*i o ; 

75 

0 

1 458 

0 j 

1.450.5 

l -+ 0 10 

Scotch Fife, alight l.v 

i 












frosted . . . . 1 

302 o ! 

559 r» 

♦14.0 

252 

5 ! 

1 22o r> 1 

108 


1 . 507 

o j 

1,427 0 

-j 4 87 

Scot« h Fife, badh 

* 












fronted \ 

198. 0 

8)7 0 

131.0 

*29 i 

0 

! :t<; o 

1311 


1,245 

5 ! 

3,454.0 

—13. 20 

i 

Scotch Fife, badly 










1 


blenched '. . 

i 

HOI 0 1 

028. 0 

35 U 

248 

0 

i , - r, ° 

52 

0 

1,989 

oi 

i 1,455 5 

j — 4 43 


These results when expressed in percentages, taking as a basis the result of llie 
largest amount of flour received in each case as lOi), will stand in the following rela- 
tion to each oilier for the flours: 


Kind of wheat. 


Pure Scotch Fife 

Pure lthie Stem . ... 

Fnro Ladoga 

Scotch Fite threshed while wet .. .. 

Scotch Fife, bleached 

Scotch Fife, badl,\ bleached 

Scotch Fife, badly frosted 

Scotch Fife, slightly frosted 


Patent. 

• Straight 

{ 

Four X. Total. 

100 00 

85 00 

i 09 77 

97 44 

91 09 

1(H) 00 

44.39 

100 00 

. 1 OH 58 

89.28 

: 5o :ih 

95 90 

' 85 99 

89.50 

1 9. 98 . 

80 91 

. 1 84 59 

92 57 

25 70 

90. 42 

a t 29 

93 82 

23. 95 

90 98 

01 80 

84 50 

100.00 

87.98 

77.94 

1 

77 24 

40.49 

1 

80. 51 


As to the character of the flour, the pure Scotch Fife had the best fool and appear- 
mice, the Ladoga the worst, and the others range, after the Scotch Fife, in this order: 
Blue Stem, [threshed while wet], badly bleached, slightly bleached, and frosted. 
These last have a weak, sticky feel and a grayish cast. The. bleached flours are weak 
and very white. The Ladoga, lias a very peculiar saffron color, quite different from 
anything else. * * * Bread was baked from each lot of flour, and of the patent 

and straight flours a great many loaves of each were baked at different times to 
secure reliable results on the following points: (1) The amount of flour necessary to 
make the best bread with a definite quantity of yeast liquid ; (2) tlus “ strength v of 
the flour as determined by the dimensions of the loaf madS from a definite quantity 
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of flour and yeast mixture; (3) the absorptive and retentive capacity of the flour as 
determined by the weight of the bread made with a deiiuite quantity of yeast mix- 
ture and flour; (4) the quality of the bread as determined by its color aud texture. 
The results are as follows, ou a standard of 1 00 : 

Results of baking tents of different kinds of wheat 


Kind of wheat. 


Scotch Fife, badly bleached 

Scotch Fife, slightly bleached. . . 
Scotch Fife, slightly frosted. . . 
Scotch Fife, badly frosted . 
Scotch Fife, threshed while w et 

Pure blue Stem 

Pare Scotch Fife 

Ladoga 



1 

Absorp- 


Amount 

j Diiuetp 

ti\c mid 

Color ami 

of Horn 

1 si 01 is of 

retenth e 

texture 

1 of] 11 lied 

1 loa\ OH 

i 

rapacity 
of flour. 

of bread. 

o;> 

I 

' 0.1 89 

92 :u 

99 

07 IS 

I 90 45 

[ 94. 05 

95 

92 81 

00 77 

I 92. 00 

92 

04.74 

05 85 

92 21 

91 

92. 08 

00 71 

92 72 

98 

04 <11 

98 79 

1 92 55 

97 

90 40 

92 74 

90. 27 

100 

08 02 | 

88. 10 

00. 82 

00 

in every case as to color, texture, 


and odor. It was a bright, rich creamy white, 
but was deficient in richness of appearance. 


The badly bleached Fife came next, 
The Fife [threshed while wet] w'as 


richer looking than the bleached, but a little dingy in color, blue Stem w as as rich 
looking as any and of good texture, and had a very slight bluish or greenish tinge. 
The slightly bleached wheat looked weak and rather dingy. The slightly frosted 
was grayish and the worst frosted noticeably mote so. The Ladoga retained its 
saffron color, but intensitied, and was of quite a disagreeable appearance. 


Wheat, comparative tests with selected seed (Minnesota St a. 
Bui. No. 23, Sept., 1WJ2, pp. 117-100). — Pure seed of Scotch Fife wheat, 
the result of careful selection during a number of years, was furnished 
to the station by Mr. C. A. Pillsburv for distribution to fanners, prizes 
being offered by him for the best samples grown from this seed. The 
history of the wheat is given, and tabulated data on the 169 samples 
sent in from all parts of the State as the result of this test. The fol- 
lowing summary is taken from the bulletin: 


Reports tabulated 109 

Injured by rust U 

Injured by frost 4 

Reports on weight per bushel 119 

Weight per bushel : 

04 pounds or over 10 

03 pounds 20 

62 pounds 2t 

61 pounds 23 

60 pounds 9 

59 pounds or less ] 1 

Yield of grain per acre : 

40 bushels aud over Q 

35 to 40 bushels 30 

30 to 35 bushels jp 

25 to 30 bushels 37 

‘20 to 25 bushels 27 

17 to 20, bushels 33 

Under 17 bushels 26 
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Days required for maturing: 

Maximum lls 

Minimum 90 

Average 10B 

Average yield per acre, bushels 24 

Average weight per bushel, pounds 02 


Experiments with field crops at New Mexico Station, A. J2. 

IUawnt (New Mexico Sta. Bui. No. 0, Mar., 1892, pp. 19). — Brief accounts 
of the first year’s experiments with varieties of wheat, oats, rye, barley, 
buckwheat, corn, alfalfa, durra, inillo maize, teosinte, lupines, lentils, 
coupons, vetches, broom corn, flax, hemp, jute, ramie, cotton, sorghum, 
and cultivated and native grasses. Most of these crops were success- 
fully grown with a comparatively small amount of irrigation. Rye did 
especially well for winter and spring pasture. The dent varieties of 
corn, Mexican (native), Willis, Pride of the North, Piasa, ami Prolific, 
w ere finite successful. Tin* sweet varieties w r erc destroyed by the corn 
worm and stalk borer. Lathy nut xylvrstris failed to germinate. The 
soil and climate of this region are very favorable to the grow th of broom 
corn. Of the varieties tested, Long Green and Dwarf gave the best 
results. The fiber plants did well, especially ramie. Teff grass (Era- 
yroHth s* ahyssinica) and crimson clover were the best of the grasses and 
clovers. 


HORTICULTURE. 


A. C. Tuck, Ediiot . 

Tomatoes as a spring and summer greenhouse crop, 12. 0. 

Green (Ohio St a. Bui. No. / >, Kept.. 1802 , pp, 100 - 108 ). — Pract ical direc- 
tions for the management of this crop. 

Tomatoes are ad vised as a sprint* and summer crop a tier lettuce nan be no longer 
forced with prolit. The essent nil points to beiegarded are, (1) to June the plants 
sufficiently advanced to set m the beds about the middle of March or as soon as tin* 
last crop of lettuce is cleared off. (2) to prune off all the lower branches and stickers, 
(!J) to keep the plants tied to supports. The nineties best adapted to the purpose 
a re Acme, Beauty, and Perfection. Dwarf (Uiampion is useful where the space under 
the glass is limited. 

Lettuce as a greenhouse crop, W. 8. Turner ( Ohio Sta. Bui. No. 

Sept., 1892, pp. 108-111 ). — Practical directions for the management 
of this crop and a list of varieties of lettuce, classified according to their 
habits of growth. 

u Lettuce is the most profitable of all greenhouse crops. The first 
sowing should be made iu September and at intervals of three or four 
weeks. The heaviest and most profitable crop comes off during Febru- 
ary and March. The best variety for this latitude is Grand Rapids.” 

The apple trees and apple crop on the Iowa College farm, J. L. 

Bitdd (Iowa Sta. Bui. No. 18, Aug., 1892 , pp. 017 - 522 ), — Tabulated 
notes on observations during the season of 1892 on the crop and 
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foliage of apple tims in an orchard containing mainly Russian varl* 
(»-ties. The extent to which scab and blight prevailed is also noted* 
The following summary is taken from the bulletin : 

(1 ) The year 1892 in remarkable fur scared y of apples ami general prevalence of scab 
and diseased foliage on west European apples, Siberian crabs, and native crabs. On 
tins college grounds \er\ lew of these are exempt from scab, and those that are 
exempt show other leaf trouble. 

(2) Russian apples lia\e good foliage and are exempt from scab, although inter- 
mingled in the oivhard with Nrabbed a aiieties. In maiij eases in Haas trees partly 
top-grafted with Russian \ aiieties, the Haas part of the top is scabbed while the Rua- 
sian part is exempt. 

(8) The Russian varieties that did not bear ver\ heavily last \ear have from n good 
to a very large crop this yeai, and many varieties that bore a heavy crop last > ear 
have an equally large ciop this \eai. 

Strawberries, test of varieties, M. II. Beckwith t Delaware Sta. 
Jiitl . A T o, is, Sept,, lso-.\ pp. — Tabulated and descriptive notes on 

59 varieties. Among the varieties commended arc Bubach Ho. 5, Eureka, 
Ilavcrlaiui, Parker Earle, Van Deman, and Woolverton. 

Strawberries, test of varieties, <\ A. Keeper (Missouri St a. Hut, 
No. 1S 1 Am//., ISfPj, pp. ,s). — Tabulated data for 119 varieties. The fol- 
lowing were the 10 best varieties, all things considered, named in 
order of earliness: Michel Early, (descent, M. A.<\ Ho. 23, Greenville, 
Haverland, Shuster (lent. Miner Prolific, Ontario, Bubach No. 5, and 
Parker Earle.” 

Greenhouse experiments, W. J. Green (Ohio St a. Bui. No. />, 

Sept., 18UX, pp. M-lOb). 

Synopsis . — Brief accounts of experiments with ( 1 ) ovcrbcnch rs. nndcrbcnch piping; 
(2) commercial fcitili/cm in addition to comport ; (Slaiiinmuation; (1; the water 
bench, and (5) crops suitable for forcing in Ohio. The results indicate, tD little 
difference between tho effect* of the two methods of piping: (2t no benefit from 
the use of eommeteial foitili/ers; (,‘0 benelii ial ctfcctH from Mihimgation for 
lettuoo, radishes, and tomatoes; (1) advantages in the use of the water hen eh 
for the germination of small seeds and the w aiming of young transplanted 
plants; (5) the profitableness of forcing lettuce, radishes, mushrooms, toma- 
toes, and c neum her*. 

Orerbeuch v*. underbench piping . — Experiments in two greenhouses 
heated with hot water but piped differently, Jiave shown little differ- 
ence in the crops grown with overbeuch as compared with uuderbenoh 
piping. In the house piped overhead there was noticed a slight tend- 
eney of the plants to grow spindling. Mushrooms did better with the 
overbeuch piping. In the ease of the other crops, lettuce, radishes, 
encumbers, tomatoes, asparagus, and pieplant, the results were nega- 
tive. Reference is made to experiments recorded in Bulletin No. 15 of 
the Massachusetts Hatch Station (IS. S. It., vol. in, p. 289), which fa- 
vored the underbench piping. 

Experiment* with fertilizer n. — The application of eotton-seed meal, 
linseed meal, sulphate rtf ammonia, nitrate of soda, pulphate of potash, 
and superphosphate in various combinations, iu connection with the 
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rich compost commonly used in greenhouses, did not produce any ef 
feet on lettuce, radishes, or tomatoes grown in a day loam soil. 

SuMrrigation in the greenhouse . — A brief accouut of experiments begun 
in 1890 to test the effect of supplying greenhouse, plants with water 
from below instead of watering them by the usual method. 

The first trial was made in boxes Ifi indies square; the second in a lied 7£ by 12 
feet. Tlie past wilder two beds, one in eaeh bouse, ouch 7£ by 15 feet, were titled 
up for tlie purpose. The middle portion of the bed, 15 feet in length in each house, 
was floored with matched flooring laid in white lead so as to be water-tight. The 
ends and sides were also made water-tight. In the bottom of these beds or benches 
8-inch tiles were laid 2| feet apart and so arranged that water could be supplied to 
each row of tiles as desired. Six inches of soil was then placed on the benches, cov- 
ering the tiles out of sight. * n 

Three crops of lettuce and one of tomatoes were grown in each of these beds. 
Radishes and lettuce were grown in the bed used the season previously, also in 
another bed, 4 by * feet, in which 1-inch iron pipes, with small holes drilled 1 foot 
a)i art, were employed instead of tiles. Records have been kept of the results, hut 
as the experiment is not eompleted the details w ill no he given until some time in 
the future. * * v 

The effect of tint treatment upon the lettuce rot was by no means decided, there 
lieing possibly a lit tl«* difference in favor of subirrigated beds. The disease was not 
very troublesome in either ease and further trial is necessary before uin thing can 
be affirmed on tins point. 

The effect of subirrigat ion upon the growth of both lettuce, ami radishes was re- 
markable, baton tomatoes the effect was less noticeable. The effect on cucumbers 
was decidedly beneficial. The tirst crop of lettuce the past winter on the subirri- 
gated bed was about 80 per cent heavier than the crop on the bed treated in the 
ordinary manner. There was a still greater difference in the second crop, the gam 
being about 50 per cent in fa* or of subirrigatiou. Subirrigated radishes came to 
marketable si r.e earlier and were larger than those grown by the ordinary method, 
The difference in earliness was more marked than the difference in total weight. 
Nearly one half the subirrigated radishes were marketed before any of the others 
were ready to pull. The effect was more marked in the long radishes than in the 
turnip-rooted sorts. * * * 

The wat<r bench. — Tins is simply a water-tight bench, so named to distinguish it 
from the soil bench, and may be constructed on the same plan as the benches used 
for Hiihirrigation, except that the sides ought not to be more than 2 inches high. 
This bench may be of any dimensions desired and in any part of the house. * " * 

Perhaps the best plan is to construct a water bench in a part of the house that is 
to be devoted to young plants, and immediately underneath the first bench put in 
another of the same dimension*. The second or lower bench is to boused for germi- 
nating seeds, and little or no light is required. It should be a foot or more below the 
bottom of the upper bench, so as to give room to pass flats in and out easily. 

The use of these water benches is to water seed just sown and \ ouug plants recently 
transplanted, without the application of water to the surface of the soil. Seeds arc 
sown In flats having about 2 inches depth of soil ; these flats are then transferred to 
the water bench and watered by means of subirrigat ion, w hich is accomplished by 
letting into the water bench sufficient water to soak the soil in the flats quite 
thoroughly, but not enough to make it mortar-like, or pasty. Small plants arc 
transplanted Into flats and treated in the same manner, * " ' This method of 

watering is satisfactory and saves labor. Not only can the soil be thoroughly aud 
evenly watered in this manner, but there is no danger of washing out seed nor of 
knocking over young plants. The method is especially applicable to small and 
delicate seeds. 
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Crops suitable for forcing. — Brief statements regarding the erops 
which are most profitable to force in greenhouses in Ohio under present 
conditions, and a monthly calendar of work in this line for the use of 
beginners in this industry. “ Tin* crops most suitable for forcing in 
this State are lettuce, radishes, mushrooms, tomatoes, and cucumbers.” 

WEEDS. 

Walt Kit H. Evans, Editor, 

Wild or prickly lettuce (Lactuca scariola), a pestiferous weed, 

0. E. Thorne (Ohio St a, Bui. No. 44, Sept., lS9X,pp. 111-440, platen :>). — 
A popular description and account of this weed, with suggestions for 
its destruction. Mention is also made of a fungus ( Sep tori a situ l (in) 
occurring upon it in great abundance and spreading from this host to 
the cultivated lettuce. The fungus is figured in one of the plates, 

DISEASES OF PLANTS, 

Walter H. Evans, Editor, 

A preliminary list of the rusts of Ohio, V. Detwkrs (Ohio Sta. 
Bui. No, 44. Sept,, 1S92, pp, t'i3-U0). — Of the 00 species of I r red i new 
mentioned as occurring in Ohio, the author reports 44, also their hosts 
and place and time of collection, together with occasional notes. Of 
this list, 7 are species of Uromyees, IS of Pueeinia, 14 of Jieidium,2 of 
Phragmidhtm , and 1 each of (lymnonporangium, Metampmra, (Ueoma. 
and Coleosporium. In the citation of authorities, departures from Far- 
low and Seymour are noticed in the following cases: Uromyee* polygon i 
Pers, for (Pers.) Fckl.: t\ IrifoUt Alb. and Sehw. for (Hedvv. f.) Lev, j 
Pueeinia may din Oarradori for Ihuenger; J'hragniidiunt fragariw (1), 
0.) Bosm. for Wild.; Melampnont populiua Wint. for (Ja<|.) Lev.; 
Jfrleidium grossukmw Scluun. for ]>. <J. In the case of se\eral species 
no authorities are given. 

Scab of wheat (Fusisporium (Fusarium Sacc.| culmorum), F. 

Df/JMERS (Ohio Sta, But, No. 44, Sept., 1H92, pp. 147-1 19, figs. *>). — A 
(description and brief account of this fungus. It was previously noticed 
in Bulletin No. 30 of the Indiana Station (E. S. ]{., vol. m, p. 512) and 
Annual Report of the Delaware Station for 18(H) (E. S. B., vol. in, p. 
.689). 

Some diseases of plants common to Iowa cereals, L. If, Pammex, 

(Town Sta . Bui No. is, Aug , IS92, pp. iss~r>or>).— In this paper the 
.author mentions rust of wheat, blight of wheat, loose and stinking 
smut of wheat, rust and smut of oats, rust of barley, yellow leaf disease 
•of barley, and rust and ergot of rye as the prevailing diseases of cereals 
rin Iowa. The meteorological record for May, June, and July, 1892, is 
.given, showing conditions very favorable to the development of plant 
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diseases. The rusts of wheat, are treated at considerable length. The 
covered wheat rust (Puceinia rubigooera) is most abundant and de- 
structive. During the last season the common rust (P. g rami nix) was 
also rather abundant. From a number of investigations the conclusion 
is reached that hard red wheats resist the attacks of rust better than 
other varieties. Wheat blight or wheat scab (Fusa rium eulmorum) has 
been rather troublesome. For smut of wheat the hot water treatment 
is advised. Two species of rust attacked oats, Puceinia graminix on 
stems, sheaths, and glumes, ami P . coronata on leaves. A patch of 
oats treated for smut was badly infested with rust. The smut of oats 
is to be the subject of subsequent investigation. The diseases of rye 
and barley are not very destructive unless if be the yellow leaf disease 
of barley (Helminthoxporium gram in urn ), described in the Journal of 
Mycology, vol. vii. p. !M5. 


ENTOMOLOGY. 

The strawberry weevil, M. 11. Bkokwitii {Delaware Sta . Bnl. No . 
is. iSrpt.i ISO ', pp. lt~U>, Jigs. 2;. — A compiled description of Anthono - 
max museitlux and notes on observations by the author in 1892. Inju- 
ries by this insect were observed in strawberry beds in Delaware 
May 12-2J, 1892. in breeding cages “the larva- changed to pupa? 
within the infested blossoms and the perfect insect began to emerge 
from them on .June 10. * * * The reared beetles soon began mat- 

ing. and a number of them were transferred to breeding cages contain- 
ing potted strawberry plants which were in bloom, but no eggs could 
be found either upon the plants or in the soiI. r 

Notes on injurious insects, A. Osnoitx and II. A. Gossaiu) (Iowa 
Sta. Bui. No. is, Aug., Is9;j. pp. fig. 1). — Popular notes on the 

(day -c< dored bill bu g ( Sph enoph orux oeh re u* ), 1 i 1 1 le br< > w n bi I U m g ( Spheno - 
p/iorux parent n, x), strawberry false worm ( Harpiphornx maeulatnx ), green 
strawberry slug (Monstegia ignota ), and diamond-back turnip moth 
(Plutella erueiferarnm). with suggestions regarding remedies. A suc- 
cessful experiment with London purple for the green strawberry slug is 
reported. 

In ordinary seasons the worms have matured and entered the earth by the first of 
dune, according to Mr. F. W. Malley. but insect life was unusually late in appearing 
this season and the worms were working their greatest injury from June t> to 17. At 
the latter date hardly a leaf could be found in a small patch upon the experimental 
grounds t hut was not greatly eaten by them. 

On dune 9 this patch was thoroughly sprayed with London purple. 1 pound of 
powder to 290 gallons of water. Two and one half gallons of the mixture was applied 
to a patch containing very nearly 1 square rod. At this rate about 400 gallons 
of tlm mixture would be required per acre. Injury ceased within two or three days. 
That the insects were destroyed by the poison atul did not merely enter the earth to 
pupate, seems proved by the fact that some lame caged in the same patch and from 
which the poison was excluded were feeding greedily for several days afterwards. 
Also an examination of the earth in the patch at this date, August % fails to dis- 
cover any signs of larvm that may have escaped. 
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Entomological notes, A. J. Oook (Michigan Sta. Report# for 1890 
and 1891 , pp. 102-129 and 123-111 , figs . 17 and 10).— Experiments with 
kerosene emulsion for the destruction of the eggs of the currant sawfly 
(Ncmatus ribexii) were not successful. A 10 per cent emulsion de- 
stroyed the eggs, but was quite injurious to the foliage. Spraying 
with hellebore or Paris green after the eggs are hatched is considered 
more satisfactory. 

The early brood of the cherry slug (JS Hand via eerasi) was unusually 
abundant and destructive in Michigan in 1890. Pulverized road dust, 
land plaster, carbolized plaster, or wood ashes, thoroughly applied to 
the leaves, destroyed the slugs. Solutions of pyrethrum, white arsenic, 
or London purple were ineffective. Whale oil soap (1 pound to 8 or 10 
gallons of water) was successfully used. Strong kerosene emulsion 
will destroy the slugs, but great care must be taken to prevent injury 
to foliage. 

Cutworms, especially Hadena dcrastatrlr and Agrotis subgothica , 
were unusually abundant and destructive in Michigan in 1890. Ex- 
periments in the use of poisoned bunches of grass distributed in the 
Held for the repression of cutworms were made in several places in 
Michigan with great success. 

Agrotix c-nigrum in its different stages is described and illustrated. 
This species was reared by the author on the leaves of the currant. 
The zebra caterpillar (Cera mica picta) was also observed on currants, 
“Not only were the eggs laid on the currant leaves, but the insects 
fed freely and even matured on the currant foliage." The currant 
span worm (Eafitehia rihearia) was observed for the lirst time in the 
vicinity of the station in 1890. A brief account is given of the Amer- 
ican currant borer (Pxcaoccrus superaotatux). Hypcrplatyx mac ala tux, 
observed as a currant borer at the station, is described and illustrated. 

Observations by the author on the life history and habits of the pars- 
nip seed moth ( Dcprcxxaria hcradiaaa) are reported, and the different 
stages of this insect are described and illustrated. Spraying with Lon- 
don purple has been found an effective means of repression. 

Descriptive notes are given on the basswood spanworm (Hibernia till . 
aria), which has been quite injurious to apple and elm trees in Michi- 
gan, u Spra>ing the trees with London purple as soon as the insects 
commence work is a sovereign remedy.” 

Brief accounts are given of a honeysuckle miner ( Uthocolletix trifmcl 
dla ), and of Sapcrda coacolor and Agrilux spp. reared from galls on wil- 
lows. 

A list- is given of the species of Catorala found in central Michigan, 
with the food plants of some of the species. 

Tobacco decoction has been successfully used for two years in the 
repression of the cucumber Hen beetle ( Crcpidodera cummer in) and the 
striated flea beetle (Phyllotreta vifiata). Experiments in 1889 confirmed 
those of previous years in showing the value of London purple and 
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Puri h green as insecticides for the codling moth. London purple is pre- 
ferred. Bordeaux mixture alone was of no value for this purpose. 
Details are given of unsuccessful experiments in spraying with the 
arsenitesfor t he plum curc.nlio, briefly reported in Bulletin No. 06 of the 
station (E. 8. It., vol. n, p. 280). In 181)1 evidence was collected show- 
ing that the insects are poisoned by the arsenites and that a certain per- 
centage of the fruit is preserved by spra>ing. 

ExjKTiments are re|w>rted which indicate that the addition of lime to 
solutions of London purple will not prevent injury to flic foliage of fruit 
trees unless the lime is thoroughly slaked. White arsenic solution used 
as soon as mixed did not injure peach foliage. 

Experiments in the apiary in 1800 were much restricted owing to the 
fact that climatic conditions largely prevented the storage of honey. 
Contrary to a prevalent opinion, golden -rod furnished food for bees 
during several weeks in the autumn. Experiments indicate the desir- 
ability of ••placing large boxes about the hives and packing between 
these and the hives with excelsior, leaves, shavings, or chuff’’ for the 
spring protection of bees. Bees furnished with a liberal supply of food 
in the spring did better than those* provided with only a maintenance 
ration. The experienre of the author leads him to recommend “ex- 
tracting the honey before it is rapped." Bee escapes have been found 
to be useful in extracting hone\. Experiments in feeding drones indi- 
cate that the drones are large eaters and confirm the previous conclu- 
sions of the author “that the workers feed the drones, as they doubtless 
do the queen and larva*, the rich nitrogenous food which they previ- 
ously digest in their true stomachs." A feeding experiment briefly 
reported seemed to indicate that candy for bees “should be made from 
very finely pulverized sugar, and also that pure sugar sirup is not as 
good for bees, in confinement at least, as pure honey or honey and sirup 
mixed.’* Bees fed pure sugar sirup or section honey did well through 
the winter, thus continuing the author’s opinion “that bees need no 
albuminous food in winter if kept very <|iiiet, as they w ill be in a proper- 
cellar.” 

In 1801 the experiments in apiculture at this station were under the 
direction of the K. 8. Department of Agriculture. 

The 15- spotted lady beetle (Anatte 15 punctata)* poplar leaf beetle 
(Oonioetena pallida), pear blight beetle (Xylebornx pyri 1, Syrphtts amcr- 
imnux, Jlaxxun xycophanfa , wee flour beetle (Tribotium ferruginmm)* 
grain weevils, lacewing bugs, apple bud moth (Tmetoeera on liana ), 3/?- 
crodnx latmnefus, rose leaf roller (Cavweia rosaeeana), tilypta simjd&i- 
pes, peach twig moth (A narsia lineafvlla ), Copidosowa raneyatnm, and 
imported cabbage leaf miner are described, with illustrations. 

Preliminary report on an insect injurious to wheat, O. Lro- 
okr (Minnesota Sta. Ihd, No. JL>3, Sept ., ISM, pp. 107-170). — Descriptive 
notes on observations on an insect which injured wheat in the fall of 1802, 
in the Bed Biver Valley, by partially breaking off the culms 8 or 4 inches 
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from the ground. The puparia found are described as “ glossy chestnut 
brown, shading to a yellowish brown towards the smaller end ; faint indi- 
cations of sutures or segments are visible. All these seed-like objects 
contained at that time the larvm or worms, which are of a white color* 
No pupm could be detected during the investigation, nor can they be 
found at this date (September 28) ” The author believes that the insect 
is a frit fly. 

Scale insects in New Mexico, O. H. T. Townsend (New Mexico Si a. 
Bui. No. 7 , June, 1WK?, pp. jj. 7, plates ,7). — A bulletin of information for 
fruit growers, issued iti view of the increasing necessity for vigilance to 
prevent the spread of the San Jose scale and kindred species in New 
Mexico. The classification and general habits of scale insects are 
given, with descriptive notes on the following species and accounts of 
their insect enemies: San Jose scale (Aupidiotutt pemicionuH ), white 
pear scale (A. rapax), convex scale (.1. courcxus), ehilopsis scale (.4* n. 
sp.), locust scale (Lecauium rohiniw Riley), soft pencil scale (/,. sp.), 
larrea scale (Siflnoretia sp. ?), Palmer's icerva (Icerya pal men), and cot- 
tony inesquite scale (n. gen. et n. sp.). Formulas for insecticides tor 
scale insects and directions for their use are also given. 

The food of the robin, # E. V. Wilcox (Ohio Sta. Bui No. Sept M 
PM2, ]>p. 1 Lj~1J1 ). — This paper consists mainly of a discussion oft lie 
result of an examination of the stomach contents of one hundred and 
eighty-seven robins taken in Ohio during the months of April, May. 
June, July, and August. The majority of the lords were killed on the 
station grounds, but about titty were taken iu other parts of the State. 
Considerable space is given to synopses of work in the same line by 
other investigators, especially by S. A. Forbes in Illinois and F. II. 
King in Wisconsin. The animals and plants, or their fragments, were 
determined carefully (in most cases specifically) and the species were 
arranged in three categories, viz, beneficial to man, injurious to man, 
and neutral, i. c., of no economic importance so far as known. An at- 
tempt was also made to determine the ratio of each element of the food 
to the entire stomach contents, and the results have been embodied in 
a carefully prepared table which shows 4 * the percentage of each par- 
ticular article of diet in the whole food for each month and the number 
of robins which were found to have eaten the particular food during 
the month.” A partial summary is given for each of the five months 
and a general summary for the whole period. 

It is estimated that insects formed 65 J per cent of all the food; other 
animals (Mollusea, Crustacea, earthworms, myriapods, and spiders) 
per eeut; and the remaining 31 per cent consisted of vegetable matter, 
mainly fruits. About four fifths of this fruit was cultivated, and hence 
a loss to the grower. The ratio of beneficial insects to injurious ones 
is not give n separately, but it is stated that the results indicate that 

* Abstracted by W.B. Barrows. 
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the robin’s fowl consists “ on the average of 52 per cent of species, 
plants, and insects which are beneficial to us, about 19 per cent which 
are injurious, and 29 per cent whose economic relations are not known.” 
This means in plain language that the birds whose stomachs were ex- 
amined probably were, doing nearly three times as much harm as good, 
and in view of this fact the author's suggestion “ that the fruit grower 
should at least be allowed to kill the robin during the season when be 
is most harmful, and not, as at present, be in danger of arrest,” must be 
regarded as very moderate.* 

It is unfortunate that no nestling robins were examined during these 
months, since it is highly probable that their food would have shown 
marked differences from that of the adults. The method used in dc* 
termining Mu' ratios of animal to vegetable food is also open to serious 
objections, and this alone may have vitiated the results in many cases. 
The omission of details of the record, owing to lack of space, may 
account for its apparent incompleteness. 

The fact originally demonstrated by 8. A. Forbes, that robins con- 
sumed a vcr\ large number of predaceous beetles, is verified in the 
present paper, since 14 per cent of the entire stomach contents con- 
sisted of Citnihiihr. 

.Mr. Wilcox's paper is followed by remarks by the horticulturist of 
< In* station, and .Mr. I'. M. Webster records tin* result of his observa- 
tions on cram 1 tiles a- fond of the robin. Mb imestigat ions did not 
warrant tin* belief that much help could be expected from the robin 
in rest tiding this pest of gtass and wheat lands. 
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A contribution to the economies of milk production, 0. F. Van- 
dekko rd (Tninaotee S to. Hid,, rot, v. Xo. 3, July, 1S92, pp. 121-130).— 
A feeding trial is described with sixteen cows, including Jerseys, Hol- 
steins, and grades, which were divided as nearly as possible into two 
lots. During the first |>eriod, from November 29 to December 30, — 
thirty-live days — lot A received a daily ration per 1,000 pounds live 
weight of 30 pounds of silage from sorghum and pea vines, 5.22 pounds 
of mixed hay, 3 pounds of cotton seed meal, and 5 pounds of wheat 
hran; and lot B 30 pounds of silage, 5.12 pounds of hay, and 10 pounds 
of a mixture of equal weights of corn and oats ground together. Val- 
uing the silage at $2, the hay at $8, the cotton seed meal at $24, the 
wheat bran at $20, and the corn and oats mixture at $18 per ton, the 
daily ration per 1,000 pounds live weight cost 13.69 cents for lot A and 
14.5 cents for lot B. 
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During the second period, from December 31 to February 3, — thirty- 
five days — the lots were reversed, lot A receiving practically the same 
ration as lot B had received, and vice Perm, except that corn silage was 
need instead of pea vine and sorghum silage. The percentage of fat in 
the milk was tested at intervals by the Babcock test. The nutritive 
ratio for lot A was 1 : 4.7 in the first period and 1:9.7 in the second pe- 
riod, and for lot B 1 : 8.9 in the first period and 1:4.5 in the second 
period. Data with reference to the yield of milk, percentage of butter 
fat in the milk, cost of food consumed, and fluctuations in live weight, 
and the analysis of silage from corn and from pea-vines and sorghum, 
and of cottonseed meal are tabulated, 'flic average results of the trial 
were as follow s : 

A reratji remit# per period , 


Lot A : 

First period 

Second period 

Lot 1J : 

FiiHt period 

Second period 


< *OHt of’ food - 


Nutritive 
rat io. 


Y iofd of 
milk pci 
da> . 


Pen »*nt * 
of fat 
in milk. 


Per gut 
Ion of 
milk. 


Per 

pound of 
butter 
fat. 



Pound#. 

Per rent. , 

Cent*. ' 

Crnt*. 

1 t 7 

140. i:j 

4. 8*2 ■ 

.*>, 41 

lit. 10 

19 7 

120 47 

4 47 

(> 58 

17. 15 

1>I) 

152 10 

3. 00 

;» :?» 

J5 88 

2.45 

1.12 70 

4 *20 

3. IH> 

10. 28 


A few practical conclusions may he fairly stated: 

Dairying in Tennessee, whether lor milk production or for butter-making, can be 
made highly profitable under good management. 

For winter dairying the silo is indispensable. 

It pays to purchase, at ordinary market prices, such feeding stuffs as cotton-seed 
meal and wheat bran, not only to increase the product of the dairy, but as a means 
of maintaining, and, when butter alone is sold, of increasing the fertility of the 
farm. 

It will always pay the dairyman to weigh and to test carefully the product of 
each cow of his herd, so that lie may know how and whence his profits or his losses 
come. 

Experiments with sheep, J. Wilson and 0. F. Curtiss (loica 8ta. 
BuL No. 18 , Aug ., 1892, pp . 459-199). — In an experiment in wintering 
breeding ewes, four Merinos, four Cotnwolds, four Dorset*, four Oxfords, 
three Hampshire**, three Shropshire^, and three Soutlidowns were used, 
each breed being kept in a pen by itself. The trial lasted from 
December 10 to March 7 — ninety days. The food consisted of clover 
and timothy hay and a mixed grain ration composed of oats, corn, bran, 
andliuseed meal. These were fed in sufficient quantities to maintain the 
flock in good condition without much increase in live weight. Several 
of the ewes dropped lambs during the trial. For the first fifty-three 
days, during which no lambs were dropped, the amouut and cost of 
the food eaten, gain in live weight, etc., are tabulated. Daring this 
time u the daily cost of feed per sheet) in each breed was, for Merinos 
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1.03 cents, Cotswolds 1.35 cents, Dorsets 1.21 cents, Oxfords 1.32 cents, 
Hampshire** 1.26 cents, Shropshires 0.97 cent, and Southdowns 0.60 
cent. * * * The foregoing figures fairly rej>reseut tlie relative cost 
of wintering breeding ewes of these breeds under conditions given in 
this experiment.” 

The ewes were all sheared between April 13 and L6. The yield of wool 
by each sheep, the average for each breed, the percentage of shrinkage, in 
scouring, value of the fleece, and the results of microscopic, measure- 
ments are tabulated. The wool was elussilied and valued by wool 
experts. The average value of uiiseoured wool per head was in the 
following order: Cotsvvold, Oxford, Merino, Shropshire, Hampshire, 
Dorset, aud Southdown. 

Corn vs. barley for pigs, 1). Smith {Minnesota tita. Bui. No. 
.1m//., />/>. tn~l;>6). 

Syimftxi *. — A comparison of corn meal with barley meal, each fed alone or in 
cuiuhiuntion with shorts 01 slioil* and litisurd meal. Six lots of live to six pigs 
each were ted during fifteen weeks. \s » result the lot on barley meal alone 
made a much larger gam than the lot ou corn meal alone, but in all other eases 
the Iota fed on mixtures containing com meal made a larger total gain than 
those on barley meal, and the gain in lise weight per 1(X) pounds of food was 
practically the same with both kinds of food. 

The object of t his experiment was to compare corn meal with hurley 
meal tor pigs when fed alone ami when eaeli was eoitihiund with shorts 
ami oil meal. Thirty-four pig> were divided into six lots as nearly equal 
as possible, two lots containing live pigs each and the remaining four 
lots six pigs eaeh. The average weight of the pigs was 42 pounds. 
These lota were fed from July 21 to November 4, as follows; 


hot h corn meal. 

hot 10 * barlev meal alone. 

Lot 11 com meal and short* mjual parts b\ weight. 

Lot 12 bailee meal and shorts e»[ual parts. 

latl 13 corn meal aud shorts two parts each and oil meal one part. 

Lot 14 harlc\ meal and shorts two parts each and oil meal one part. 


The feed was mixed with suflieient water to make a tliiek slop. All 
the pigs were allowed all the charcoal, ashes, and salt they would eat. 
Each pig was weighed weekly during the progress of the experiment. 
The feeding trial was prefaced by a preliminary period of one week 
and the remainder of the time was divided into three* equal periods. 
The amount of food consumed by each lot was recorded for each week. 
The live weight at i he end of the trial ranged from 80.7 to 100 x>ouuds 
OlOo — No. 5 3 
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per pig. The results arc tabulated by periods and are summarized in 
the statement below: 


Food consumed and weight gained by pigs. 
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It will be seen that of' the two lots fed corn meal and barley hum! 
atoms respectively, lot 10. rooming barley meat, made niueh the larger 
total gain in live weight and the larger gains per 100 pounds offood. 
In each of the other two comparisons of corn meal and bailey meal (lots 
11 and 12 and lots Id and 14), the lots receiving corn meal made the 
largest total gains in live weight, but the average gain of weight per 
100 pounds of food during the whole trial was practically the same for 
the corn meal as for the barley-meal lots. The author’s summary of 
the results is as follows: 

(1) Wheu fed as the entire ration ot pigs, 100 pound* oJ barley meal was found to 
produce as great a gain as 110.5 pounds of coin meal. 

(2; When mixed with shorts in etjual parts, 100 pounds of baric v meal and shells 
produced as great a gam as 105.2 pounds of corn meal and shorts. 

(3) When to the mixtmes w ith shmts one fifth part of oil meal was milled, then 100 
pounds of barley meal, shorts, and oil meal produced as great n gain as 103.3 pounds 
of corn lueal. shorts, and oil meal. 

(4) The older the pig grows the more food it takes to produce a pound of gain. 

(5) In this experiment the addition of oil meal to the ration ot' either barley meal 
and shorts or corn meal and shorts, after the pig had attained an average weight of 
slightly over 100 pounds, was deleterious. 

(0) The continued use of corn meal as the sole food of growing pigs was found 
to be productive of too great a tendency to become excessively fat without a normal 
growth of hone and muscle, and to produce unhealthy pigs, while the use of barley 
alone was not attended with this result. 

(7) The pigs throughout the experiment consumed more, corn meal and shorts than 
barley meal and shorts, and produced a greater gain with the former than the latter, 
but, except in the third period, at a greater expense of food consumption. 

(8) The same relation holds good where, oil meal forms a fifth part of the ration, 

(9) When fed to pigs weighing 125 pounds or more, 100 pounds of corn meal and 
shorts produced as great a gain as 119.1 pounds of barley meal aud shorts, 
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(10) When fed to pigs weighing 125 pounds or more, 100 pounds of corn meal, 
shorts, and oil meal, mixed as indicated, produced as great a gain as 135.2 pounds 
of barley meal, shorts, and oil meal. 

Corn vs. barley for fattening hogs, W. M. Hays (Minnesota Sta. 
But. No. 22, Aug., 1892, pp. 127, 128 ). — Two lots of hogs which had 
boon at pasture, during the summer, each containing live hogs rang- 
ing in weight from 100 to about 300 pounds, were fed from October 0 
to November ‘20. Lot 1 received c orn meal and lot 2 barley meal. The 
barley meal led at first was not relished by the hogs and it was ex* 
changed for a better quality. The gains in live weight are tabulated 
for each lot. During the period of fifty one days lot 1 gained 1 pound 
in live weight for each 5 pounds of grain eaten, or 11.2 pounds of gain 
per bushel of corn, and lot 2 gained 1 pound for eac h 71$ pounds of 
barley meal eaten. During the time that good barley was fed the lot 
receiving it averaged 1 pound of gain per 5.1) pounds of food. 

"The comparison of corn and good barley was hardly fair at any 
time, The fact that good, bright malting barley is of more feeding 
value than that considerably ‘off’ color and flavor is certainly here 
illustrated.** 

Corn meal, barley meal, and a mixture of nine tenths barley 
meal and one tenth oil meal compared, W. M. Hays (Minnesota 
Sta. Hal. No. 22, Aug.* /«v'A pp. /;>*>, 1H0 \* — The pigs in lots A and 0 
were fed corn meal, lho.se in Inks B and D were fed barley meal, and 
those in lot E were fed a mixture of 0.0 barlcs meal and 0.1 linseedmeal. 
The* pigs were all o\ er a year old. but their weights at the beginning 
of the* trial an* not gi\cn. The* separate lots contained from three to 
four pigs each. The results with barley meal and corn meal were con- 
flicting, as is shown by the following: 

"With pens A and B considerably less corn than barley was con- 
sumed to make a pound of pork, while in perns V and D the result is 
reversed. The addition of one tenth of oil meal to the barley given in 
pen B made only a slight decrease in the pounds of grain needed to 
make a pound of gain/' 

Wet vs. dry feed for pigs, O. D. Smith (Minnesota Sta. But . Ko. 
22, Aug.. 1892, pp. L'il-L'io). 

Synopsis . — A comparison of feeding a mixture of two parts of corn meal, two part* o 
shorts, and one part of linseed meal, dry and mixed with water to a thick slop, 
on four lots of three' pigs each, indicated that in this case the mixing with w*ater 
was advautugooiiii. Two lots receiving charcoal showed a distinct benefit from 
the charcoal. 

Twelve pigs, averaging 20£ pounds each, were divided into four 
groups of three each and fed from August 1 to November 28, including 
a preliminary period of one week, a mixture of two parts by weight of 
corn meal, two parts of shorts, and one part of old -process linseed meiil. 
The food for lots 1 and 4 was mixed with water to a thick slop, and that 
for lots 2 and 3 ted dry. In addition to this, lots I and 2 received 
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charcoal. The gains made by the individuals in each lot were quite 
irregular, but— 

Judging from, the behavior of the pigs in these four pens it may be safe to conclude 
that for the ordinary farmer who desires his pigs to grow ns rapidly as possible it is 
an advantage to feed the food wet rather than dry. * * * 

The two pens receiving charcoal taken together made a gain greater by 70.5 
pounds than the pens receiving none, and consumed but 211.5 pounds more feed, show- 
ing a distinct benefit from the use of the charcoal. 

A point of importance as to its bearing on the experiment as a whole is the differ- 
ence in gain made by the individual pigs iu each pen. While fed and treated in 
every way the same, the six real pigs [cross of 1 >uruc- Jersey and Berkshire] gained 
619.5 pounds ami the six black ones [cross of I hi roe- Yorkshire and Essex] 487 pounds, 
a difference of 132.5 pounds, or more than one third of the entire gain of the black 
pigs. Unfortunately the amount eaten by each pig was not separately kept and wo 
can only presume that the red pigs ate proportionately more feed than the black ones. 
However this may be, it is evident that the profit iu swine-feeding depends largely 
upon the quality of the hogs selected to feed. Individuality, too, plays an impor- 
tant part in all feeding experiments. 

Feeding colts, J. Wilson and 0. F. < •urtiss (Iowa Shi. Bid. Xo. 18, 
Aug., 189:3, pp. 17 0-1??). 

Synopsis , — A comparison of whole grain with ground grain for colts. Two lots of 
three colts each were fed the whole and ground grain, respectively, for seventy- 
nine days. The lot on ground feed gained 172 pounds, and the lot on whole 
feed 431 pounds. 

Six imported weanling fillies, comprising two lVrelimmMwo English 
Shires, and two French Coaches, were fed together in one lot from Octo- 
ber to March 1, preparatory to dividing into lots. They received a 
moderate grain ration, coarse fodder, and about 5 pounds each of whole 
milk, which was substituted at the end of three months by separator 
skim milk. March 1 the colts were divided into two lots, containing 
one each of the three breeds. Since January 1 those iu lot 1 had 
gained 245 pounds and those in lot 2 241 pounds, the two lots being 
nearly equal iu this respect. From March 1 to May IS — seventy-nine 
days— both lots received the same grain ration, composed of oats, 
shelled corn, barley, bran, and linseed meal; but to lot 1 this was fed 
ground and mixed with a small amount of moistened cut hay, while to 
lot 2 it was fed uugrouud, dry, and without hay. Both lots received 
like amounts of hay and stover. Up to March 4 all had separator skim 
milk; it was then discontinued and the amount of grain slightly in- 
creased. The colts were kept in box stalls during the night and turned 
into a yard during the day. Salt was within their reach. All were iu 
good health and thrifty. The food eaten and gains made are given for 
each animal, TJie weights at beginning and end of each month were 
taken on three successive days and averaged. Lot 1, ground feed, 
gained 472 pounds, and lot 2, whole feed, gained 431 pounds during 
the seventy-nine days — a difference of 41 pounds iu favor of the lot 
receiving ground feed. “ The results of utilizing separator milk tor 
feeding colts may be regarded as highly satisfactory,” 
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A farm creaming experiment, F. A. Leighton and H. <J. Wal- 
lace (Iowa St a. Bui . No. i*, Am//., 1892, pp. 523-5X5 ). — This experiment 
was made to determine whether when milk is paid for at a creamery on 
the basis of its fat content, any injustice would result from setting the 
evening’s milk, skimining it in the morning, mixing the cream with the 
morning’s milk and sending the mixture to the creamery instead of 
sending the whole milk of both morning and evening. This practice 
was followed in six separate trials, setting the evening’s milk in Cooley 
cans in ice water. The milk was tested by means of composite samples. 
The conclusion was that “the creamery man would lose nothing if the 
cream and morning milk were delivered instead of the milk of both 
evening and morning, and the patron’s loss would be only the amount of 
fat he left in tin* skim milk, which would of course depend on the 
efficiency of creaming.” 

Sweet vs. sour- cream butter, <«. E. Patrick, F. A. Leighton, 
and lb B. Bisbkk \hnnt Sta. BnL No. i-s*, /I in/., 1*92. pp. 478 -487). 

Syno pifin . — Tn nine roinpurath c tiialsof making butter from sweet and from sour 
cream. the hour (Tram averaged about 8 per cent more butter than sweet cream 
and churned quicker, the lmttei from it waft of bet ter color, contained less fat and 
more water and casein, but did not keep as well in the fixe months* test as that 
from sweet cream. The loss of fat in churning and working the sweet cream 
was about 50 per cent great et than with sour cream. 

Tills is h comparison of the sweet-cream and sour cream methods of 
butter-making with reference to relative loss ot butter tat, amounts of 
butter produced, amounts of casein in the butter, and keeping qualities 
of the butter. The work was done between January 13 and April 8, 
1892. 

Niue different experiment* or comparative trial* were made, all conducted on the 
same general plan, which was as follows: A quantity of sweet cream, fresh from the 
(Alpha) separator, was thoroughly mixed and then accurately divided by weight 
into two equal parts; one of these parts was churned immediately (or in some, eases 
after keeping eool and sweet over night with iee — about sixteen hours); the other 
was ripened at (KF V. for twenty-four to forty-eight hours and then churned. The 
buttermilk was tested for fat by the Babcock test, and in a few cases the wash 
water and drippings from the working table were also tested. The butter was regu- 
larly analyzed at the laboratory, and in one case, as a check on the other work, the 
cream also was analyzed. 

In each trial the Iwo kinds of butter received the same amount of salt and the 
same amount of color. 

Four 10-pouml tubs of the butter produced, two of each kind, were held in cool 
storage at about 50° F, in order to compare keeping quality. 

The results of these experiments are fully tabulated, and are sum- 
marized m follows; 

(l) The yield of butter iVom sour cream wan usually larger than from sweet; in 
nine trials it averaged $ per eeut larger. 
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(2) Sour cream usually olinrued quicker Ilian sweet. 

(3) The butter from sour cream usually contained less fat and more water than 
did that from sweet cream. In four trials the average difference in fat was nearly 2 
per cent. 

(4) The butter from sour cream usually contained a trifle more casein than did 
that from sweet cream. This was the case in eight of the nine trials made. The 
average difference was 0.2 per cent. 

(5) The losses of fat in churning, washing, and working were less with sour than 
with sweet cream. In nine trials the average diffeietiee was nearly one halt pound 
of fat perlOO pounds of hotter made. This difference was sufficient to make the 
loss about 50 per cent greater in churning sweet than in churning sour cream. 

(6) The sweet cream hotter suffered less deterioration by keeping live months (at 
a temperature of about 50 ) than did the sour-cream product. The former acquired 
in a measure the flavor and aroma of i ipened-cream buttei . These results fully con- 
firm those obtained by one of u* in 1SH0 in an experiment made jointly by the sta- 
tion and Mr. .J. M. Daniels, of Din ton, Iow a [see Hullerm No. 11, E. S. h\, vol. n.p. 
330]. 

(7) Sweet cream butter did not “take” the color (oil color. Fargo Vo as well as did 
that from sour cream; it was always some shades lighter in color. 

Iowa State Agricultural College creamery, 1>. A. Kent {Jo mi 
Sta. Huh No. IS, All,/., lS!to,pp.r,;>6-r,30, platen !>).—' This is ail illustrated 
description, with plan of the State butter and cheese factory. 

The building and all its appurtenances, including apparatus and machinery, has 
cost $17,000. It has capacity to manufacture 4<MNH> pound* of milk per day, affords 
facilities for the instruction of one hundred students m all practical details of 
making lmtter and cheese and fora thorough study oft he principles which govern these 
operations. The commercial success of the plant is well illustrated by the fad that 
we are already receiving daily from 16.000 to 17,000 pound* of milk. We teach how 
to make butter and cheese bv making them The dormitories accommodate fifty 
students. 

Experiments in the manufacture of cheese during June, L. L. 

Van Si.ykk (New York Stole St a. H ill. No. //>, n. sir., . 1 up., js'tS, pp. 
149-184). 

Synopsis . — A report of eighteen experiment!) in cheese-making during .June, carried 
on at the station and at a cheese, factory. The main results as far as they differ 
from those of the May experiments arc summarized below. 

As explained in Bulletin No. 43 of the station (R. K. K., vol. rv, p. 
365), the station is engaged in a series of experiments in the manufac- 
ture of cheese at the station and at cheese factories, and proposes to 
publish the results monthly. In the present bulletin the results of 
eighteen experiments in June, nine, at the station and nine at a cheese 
factory, are tabulated and discussed in much the same way as those for 
May, reported in Bullet in No. 43. “ In addition to the variation of con- 
ditions of manufaeture made in May, we have studied in two experi- 
ments the effect of using a temperature considerably above 98° R, 
for heating or ‘cooking’ the curd. Also in two other experiments a 
comparison was made between normal milk and the same milk partially 
skimmed.” 

The data include analyses of the milk, green cheese, aud whey. The 
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results for June, in so far as they differ materially from those already 
reported for May, are given in the following summary: 

Loss of milk constituents in cheese-making . — The actual amount of fat lost in the 
whey for 100 pound# of milk was fairly uniform under the flame conditions of man- 
ufacture ami was practically independent of the, amount of fat in the milk. 

The average amount of fat lost m the whey, mall the experiments, was 0.27 pound 
(a little over 1 ounces) for 100 pounds of milk, which was about 7,3 per cent of fat 
in t-lm milk. In the factory experiment* the average, loss was about 7.5 per cent of 
the fat in the milk; in the station experiments it was about 7 per cent of the fnf in 
the milk. 

'rile amount of casein and albumen lost in the whey was quite uniform under all 
the conditions tried 

The average amount of casein and albumen hist in the whey in all the .tune experi- 
ments was about 0.78 pound (about 121 ounces) for 100 pounds of milk, which was 
about 21 per cent ot the ensoul and albumen in the milk. The Io>s was practically 
the same in both the factory and the station experiments. 

Taking all the milks, the casein averaged 2.10 pounds and the albumen 0.70 pound 
in 100 pounds of milk ; tor every pound of albumen there were 3.3 pounds of casein. 

InHunue of font intuit ton of mill on composition of oh a sc , — In general the fat exercised 
a greater inilncncc upon tin* composition of the cheese than did an\ other eonstit uent 
of the milk. * # The results appear to indicate that in cheese made from nor- 

mal milk containing from 3.5 to 1 pounds ot* fat in 100 pounds of milk, there should 
he about 1.3 t»» 1.5 pound* of fat to 1 pound of casein and albumen in the water-free 
cheese. Partial skimming red net d this latio to 1 21 and 1.11 pounds, while addition 
of eiesnu lapsed it to 1 5S pounds. 

Injhunn of composition of milk on yield ot cheese . — Ot the increased yield of cheese 
obtained m the vaiious cxpeinnents. nearly thiee fourths of the tin reuse on an 
uvciugc was due to an increase of fat iu tie* milk from which the cheese was 
made. 

On an average the increase ot i .mein and albumen in the milk prodioed about 
one sixteenth of the increased yield of cheese observed m the various experi- 
ments. * 

About one fifth of the increased yield ot cheese w as due to an increased amount of 
watci retained in the cheese 

\ tcld of cheese.— ' Of the tuctoiy milk there was required on an average It). I 
pounds to make 1 pound of cheese. 

Of the station nutk, 3.70 pounds sufficed to make 1 pound of cheese. 

One bundled pounds of fact orv milk made on an average 9.3 pounds of green 
cheese; 100 pounds of station milk made 10.27 pounds of green eheese. 

Influence of conation of conditions of manufacture .—* The comparison (of amounts of 
rennet extract ranging from 2 to ! ounces per 1,000 pounds of milk] gave results that 
were not definite in respect to lows of constituents or yield of cheese. 

In one case hard cutting gave greater loss of fat, while in the other the soft cut- 
ting gave larger loss. The difference was small in either case. 

The results regarding yield were not definite, the soft cutting giving more in one 
case and loss in the other than the hard cutting. 

The loss was practically the same in both processes [Cheddar and stirred curd j. 

In one case the Cheddar process gave a greater yield and in the other a smaller 
yield than the stirred -curd process. 

The use of a temperature of UH>° V. caused in two comparisons a noticeably greater 
loss of fat. 

The higher temperature gave in both cases a smaller yield tliau did the use of the 
ordinary temperature. 

Loss in might of cheese during first month . — The loss of weight varied for the first, 
month from 7,25 to 8.38 pounds, ami averaged 7.77 pounds for each 100 pounds of 
green cheese. 
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STATION STATISTICS. 

Third and Fourth Annual Reports of Michigan Station (Michi- 
gan Sta. Annual Reports for 1390 and 1391, pp. 73-365 and 61-312, Jigs. 
55 and 34).—' These reports, which are for the fiscal years ending June 
30,1890 and 1891, are published as parts of the Twenty-Ninth and Thir- 
tieth Annual Reports of the State Board of Agriculture. The station 
re] torts include brief general accounts of its work in different depsirt- 
mentsand a financial statement, together with reprints of Bulletins 
Nos, 50-82, abstracts of which may be found in volumes li and ill of 
the Record. 

Annual Report of Virginia Station, 1891 ( Virginia Sta. Report for 
13!) 1, pp. li ). — This is for the fiscal year ending June 30, 1891, and in- 
cludes brief general reports by the director, treasurer, horticulturist, 
entomologist and mycologist, biologist, agriculturist, chemist, and vet. 
erinarian. During the year covered by t he report the station force was 
reorganized, and it is the iutentionof the present management toconfiue 
the work of the station largely to two or three lines of investigation. 
Studies on tobacco will be made with reference to its varieties and 
botanical relationships, chemical composition, culture, manuring, cur- 
ing, insect enemies, and diseases. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 


Monthly Weather Review ( Weather Bureau, Monthly Weather Re- 
vim*, rol XX, Non. 2-*, Feh.~Au<j ., 1HMX, pp. 33-231, eharU 3 (> ). — 
Besides the usiuil reports in this publication, the February number 
contains articles on the mean height and velocities of the different 
cloud forms, by H. II. ("lay ton, and on the wind direction at different 
altitudes around West India cyclones, by H. B. Boyer } the March 
number, an article on the average hourly precipitation at Washington, 
]>. and New York; the April number, a report on the average 
hourly precipitation at selected stations: the May number, an article on 
the thunderstorms of May 3, 181)2, in New York State, by E. T. Turner; 
and the August number, an article on the warm waves of July and 
August, 18t»2, by E. i>. Harriott. 

Report of the statistician ( hi vision of Statistics, Report No. 99, n. 
iter.. Sept, and Oct., 1*9>, pp. 331-370 ). — This includes the following 
articles: Farm prices in two centuries, report of ramie machine trials 
in New Orleans, Indian w heat crop of 1802, notes on domestic and for- 
eign trade and industry, European crop report for September, and 
freight rates of transportation companies. 

Farm price s in tiro centurion (pp. 332-340). — Extracts from an account 
kept by father aud son in Connecticut and Pennsylvania from 1770 to 
1842, inclusive. 

An examination of these prices suggests the great advance in the rate of wage# of 
labor and the still greater reduction in the coM of manufactures of all kiuds. * * * 

The price of farm products was usualh low, hut fluctuated greatly according to 
loeal scarcity, which could not he mitigated by distribution from regions of plenty. 
If there wen* big crops they could not be sold; if relative failures, there was almost 
nothing to sell. K\ ery locality, in its industries and products, existed for and by 
itself, having no relations with other communities; therefore the individual farm 
surplus was small, the inducement to produce wanting, and the ability to purchase 
other than farm supplies extremely limited. The industrious family had abundance 
of everything it could grow, such clothing a> the loom of the household could pro- 
duce, and such furniture as could he made on the place or in the neighborhood, and 
little else. And ,\et the man of industry and enterprise always laid aside some sav- 
ings of the year, and grew relatively rich with what in the present day, with new 
w ants and enlarged aspirations, would not suffice to make a moderate competency . 

Ramie machine trial h at New Orleans (pp. 347-354). — An account 
of teats of three machines, conducted under direction of this Depart- 
ment, September 30, 1802, 

Three machines were entered for trial as follows; The Kauffman machine by the 
Kauffman Fiber Company, of New Orleans, Louisiana; the Felix Frcmerey Decortiea- 

m 
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tor, by the Felix Fremerey Deeortientor Company, of Galveston, Texas; the Fiber 
Designating Machine (known as the J. J. Green machine) of the United States Fiber 
Company, of Versailles, Kentucky. 

[The ramie used in these trials was grown at La Fayette, Louisiana. The jute 
was grown at the Sugar Experiment Station at Audubon Park, Now Orleans.] 

The following tabular statement of the results of the trials, with explanatory 
notes, is presented : 

Green stripped ramie. 


No. of text. 

Machine. 

Stalks. 

Time of '■ Wet 
test. ( ribbons. 

! No. of 
men. 



Pound*. , 

If n min. 1 Pound*. 




332 : 

42 a ! KK/; 

3 

Second 

.1 .1 (ireen . ... 

225 | 

j j 

i n.v ! r. 7*</ 

5 

) 


Jute teavtff. 




Th lid 

j Fiemeiey 

too 

i :ilc ! :i7ij 

i 

1 4 

Fourth 

! Kauffman 

. . too 

20 : 22 n 

* 


a Tliineox era t he time botwiiii Ntartmg Ibe machim ami tin moment nlnn it became i logged tool 
stopped. The upper waste apron gave trouble almogt at tb< beginning ol tin* tout ami stopped in 
fourteen minutes, aftet which the waste carried by tin** apron wax return eil by hand. The ribhou do. 
livery apron clogged and Htoppt d in toity two minutes After torn six minutes spud in overhauling 
the machine, the operator made an effort to pm cod, w hen it was found that ono of the eccentrics was 
heated and cat: the uppir apron still refused f<» work, and the test was abandoned. 

b Wet lilibons badlv tangled and broken and showing a huge perientage of wood} waste. The 
Kurds contained a small percentage of w aste fiber 

c In this time there were three stops aggregating sixtv-seson minutes, to (lean and readjust the 
working parts of the machine the knife failing to split the sf.dk s alter the la-<t stop the tcNt was 
abandoned 

eZThe machine gave a smoothly deli glutted ribbon, with small pc rootage of woody waste, aaiejua 
few fttalka, in cadi instance just before tlm machine became < logged 
cThcrewen tw T o stops aggit gating eighteen minutes, tor«ml|iiHt tin maihine 
/Smooth ribbons, practically tieefrom woody waste. 

i/Kibboiirt well delignatcd, with u ry small pel rentage of woody wane. The filar is occasionally 
somewhat bioken 

One point demonstrated beyond all doubt at flic recent trials, in tin* perishable 
nature of green ramie, either stripped of its letnes 01 unstripped, and (he GNpcitcvice 
recorded emphasizes the impoitunre ot taking the machine into tin* field, where 
decortication in the green state is turned on. ' ' 

It is an interesting point for future expo! iineiit to determine \\ hetlier ramie stalks 
can be perfectly tilled in best condition for machine working ui Louisiana, owing to 
the greater humidity of this section compared with other sect ions of the country suita- 
ble to ramie culture. 

It would seem from my observations in Louisiana that slight kiln-drying will bo 
necessary, after at least ten days of sun-drying in the held, in order that the stalks 
may be made sufficiently’ brittle for the machines to separate the woody matter 
readily. 

Indian wheat crop of is<w ( pp. 355-35*. )j. 

r I he final report of the Indian Government on the wheat crop of 1802 was issued on 
July H, a month later than last year. It. places the crop at 5,4-1 2, (KM) tons, or 
208,168,000 bushels of 60 pounds. This marks it as the smallest crop harvested in 
any year since annual estimates were inaugurated in 1884. In the final report of last 
year the crop of 1891 was stated at 6,842,000 tons, or 255,434,667 bushels, but the pros- 
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fliit return changes flic estimate for 1891 to 6,871!, 000 tons, or 256,704,000 hnshek 
On the basis or this revised estimate the crop of the present, year shows a falling off 
from that of 1891 of 53,536,000 bushels, or 21 per cent. 

The area is returned at 24,088.000 acres against the revised est imate of 26,570,000 
acres harvested in 1801. The normal or average area under wheat is placed at 
26,541, IKK) acres, showing a fallingolf of acreage in 1X92 from thcaverage of 2,456,000 
acres. These figures indicate a yield per acre of 8.4 bushels for 1892 against 9.8 bush- 
els last year, and an average, calculated from the normal area and out-1 nrn as given, 
of 9.5 bushels. 

Dimntie and foreign trade and indnxtrg (pp. .’tUO— 3C3). — Notes on 
flic foreign trade of Hie I’nited Kingdom, importation of coni intoMex- 
ieo, tobacco-growing in Texas, and the cottage industries of Russia. 

Condition of crops (IHrixion of Statistics, lUpurt. fH, 1892, pp. 
2,'l ). — The final report for the season on the. condition of corn, potatoes, 
buckwheat. tobacco, and sugar cane, aud the rate of yield per acre of 
wheat, oats, rye, and barley. 



ABSTRACTS OF REPORTS OF FOREIGN INVESTIGATIONS 


Influence of electric light on the structure of trees and herba- 
ceous plants, G. Donnikk ( Vompt.rend ., 115 ( 7<W~'), pp, 447—150 and 475- 
47 *). — Experiments briefly reported in these articles were conducted 
by the author in the laboratory of physiological botany established 
by him at the Halle Cent rale at Paris. The plants were grown uu- 
der glass, with substantially constant conditions of temperature and 
moisture. The electric light was produced by an arc lamp, which in 
part of the experiments was covered with a glass globe to cut oft - the 
ultra- violet rays. In some cases the plants were exposed to the electric 
light day and night; in other cases, from 0 a. m. to 6 p. in. 

The young tree plants experimented with included pines, beeches, 
oats, and birches. Under continuous electric light, the shoots of these 
plants were very green and their leaves were less crowded, less firm in 
structure, and longer than those of plants grown under ordinary con- 
ditions. The shoots were rich in chlorophyll and assimilated intensely, 
but showed less of differentiation in their tissues than normal shoots. 
Certain striking modifications in the anatomical structure of leaves and 
stems were observed. The tissues were not only retarded in their for- 
mation, but, had an unusual structure. Inspiration, assimilation, and 
transpiration went on day and night in an invariable way. When the 
electric light was intermitted during twelve hours out of the twenty- 
four its effects were much less striking, and the structure of the plants 
was more nearly normal. 

The experiments with herbaceous plants were continued during 
seven months. A great variety of plants was used, among which were 
tulips, cereals, potatoes, flax, and numerous wild species, including 
ItanuncuhiH , Ilieraehm, Taraxacum, etc. The plants were placed at a 
distance of from 1^ to 4 meters from an arc lamp. The electrie light 
tinder glass caused active assimilation; for example, leaves of Ramtn • 
eulvs bvlboms, weighing 12 grams, placed in 400 «. e. of air contain- 
ing 6 per cent of carbonic acid, at a distance of 2 meters from the 
lamp during one hour at a temperature of 13° C., evolved 1.05 per cent 
of oxygen, while the. same leaves under similar conditions iu diffused 
sunlight, evolved 0.52 per cent and in direct sunlight 3.95 per cent. 

As observed in experiments at the New York Cornell Station (Bul- 
letin No. 30, E. S. R., vol. m, p. 232) and elsewhere, some plants lan- 
guished even under discontinuous electric light. This was especially 
the case when plants were exposed to the naked light. On the other 
432 
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hand, when exposed to the continuous electric light under glass, some 
plants showed for a time an exuberant growth, with very green leaves 
and flowers of deep color. The modifications were similar to those, 
which take place in plants grown in high latitudes, ruder an intense 
and prolonged light most plants, after this precocious development, 
seemed to sutler from the effects of excessive assimilation, but some 
kinds adapted themselves to the extraordinary conditions. Among 
the latter were bulbous plants, grasses, arborescent species, and plants 
which grow under water. 

Observations on the struct lire of the leaves of the plants which 
showed the extraordinary growth above mentioned, indicated that the 
palisade tissue is larger and the thickness of the blade and the number 
and size of the woody fascicles are greater under the continuous than 
under the discontinuous electric light and under the covered than 
under the naked light. The general form of the leaves also may be 
changed. In the plants which were able to resist long exposure to the 
intense light the organs which developed late had a different structure 
from that of those developed early. Plants exposed to the naked light 
had their tissues hypertrophied or presented abnormal formations in 
some parts. As a result of the investigations of herbaceous plants 
thus far made, the following general conclusions are drawn: 

(1) < "ontiuuous electric light under glass causes in herbaceous plants 
an extraordinary growth, with intense green color, the structure of the, 
organs being at first strongly differentiated; but if the exposure to the 
intense light is continued for months without interruption the new 
organs formed by the plants able to adapt themselves to the conditions 
of this light present remarkable struct oral modifications in their dif- 
ferent tissues, being less differentiated though always rich in chlorophyll. 

(2) By reason of its ultra violet rays, the naked electric light hinders 
the normal development of tissues, even when the lamp is more than ;> 
meters distant from the plant. — 4. e. T. 

Well waters, F. T. Siii tt ( Canada Experimental Farm a Import for 
1891 , pp. 179-18:1). — Tabulated analyses of 20 samples of drinking water, 
accompanied by brief descriptions of the wells and tlieir surround- 
ings, and general remarks on waters and water supplies, — \v. u. n. 

Soils, F. T. SliUTT (Canada Experimental Farm h Report for 1*91. pp. 
152-157). — A discussion of 44 the amount and functions of the more 
important elements of plant food in soils, 1 ’ accompanied by tabulated 
analyses of 18 samples of surface soils and f> samples of subsoils, repre- 
Hunting large ar^as, and in many eases virgin soils of Canada, and of 

samples of alkali soil from Manitoba and the Northwest Territories. 
These analyses are discussed and means of improving the various soils 
are suggested. — w. h. b. 

Investigations of the 11 adsorptive ” capacity and the hygrosco- 
picity of soil constituents, A. Fhkihehhn ( Foruch . anf if eh. Agri - 
kultiirphyxik } 15 (1892), pp, 155-228).— At the outset it is explained 
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that the word “adsorption” is adopted as a desirable substitute for 
the terms absorption and condensation, heretofore employed by agricub 
tural physicists, and denotes the condensation of gases by solid bodies, 
as distinguished from the fixation of plant food from solutions on the 
one hand and from the absorption of vapor of water or hygroscopic! ty 
on the other. 

The article contains (1) a summary of general literature (pp. 9), (2) a 
review of special literature (pp. 15), and (*3) an account of original 
investigations (pp. 41). 

The investigations of the author included tests of the influence of 
the fineness of the soil particles and of temperature on adsorption of 
ammonia and hygroseopicity, influence of temperature and relative 
humidity on hygroseopicity, influence of soil moisture on absorption of 
gases, and the time factor in hygroseopicity. 

The substances used — quartz of different degrees of fineness, kaolin, 
humus, iron hydroxide, carbonate of lime, and soil mixtures containing 
varying proportions of kaolin, quartz, and humus — were ea refull; * dried 
and introduced into specially devised U tubes provided with stop- 
cocks at each end. After weighing, the tubes were so arranged in a 
water oven, the temperature of which could be readily controlled, as to 
allow the various gases, etc., to be passed through them. The weigh- 
ings before and after the operation, corrected for temperature, pressure, 
etc., furnished the data for calculating the amount of gas or vapor 
retained by the different substances. 

The essential facts observed may be summarized as follows: 

All the soil constituents possess a considerable capacity for retaining 
gases and vapor of water, as the following table will show : 



Vapor of \\ iifiM 
maturattsl an » 

Ammonia 

t arbonir a< i<1 . 

AlworlK'tl at 0 f ' C. by - 


( r 

itratHh r c 

(hunt ft ! 

f , 

J00 tfTams ot onait/ 

UK* grams of kaolin 

< i ru 

107 

0 107 , It’v 

0 <C5 . 

u 

2 55 k 

:i 1715 

0 721 947 

o ;$2tt ‘ 

m 

1 00 grains of 1mm na 

i:> oo4 

19 722 

IK 452 24.22k 

2 501 , 

1.261 

J00 grama ot F<\*(liO> # , 

100 grams of C» CO, 

ir». *» i is 

19, 2*w; 

4, not 5, 275 

0 075 i 11. 526 

0 224 

27K 

i 

0 256 220 

0 02K j 

14 


* liedm-wl to 0 ‘ (' amt 700 millirm'tora prwtMire. 


The action of a soil mixture is determined by that of its individual 
constituents. 

For the same substance adsorption increases with the fineness of its 
particles. 

Between 0° and 30° ( \ adsorption decreases with the rise of tem- 
perature. 

In the absorption of moisture from saturated air the absolute water 
content increases with the temperature. In this case the increasing 
moisture content nearly neutralizes the effect of* temperature. If, how- 
ever, the absolute water content of the air remains constant while the 
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temperature rises, a like influence of temperature is shown as iu case 
of adsorption of gases. 

Temperature remaining constant, hygroscopieity increases with the 
relative humidity. 

If the soil is more than hygro.wopic.ally moist, absorption of gases 
by soil water takes the place of true adsorption. 

Raising the temperature accelerates the process of condensation. — 
W. H. B. 

Liming of stiff clay soils, A. F. Holleman (Landu\ Vers. St at, it 
( 1M2), pp. :>7~41 ). — It is a well-known fact that liming greatly improves 
the physical condition of stiff, impervious day soils. This result 
apjiears to be due to the power of lime solutions to flocculate and 
precipitate suspended matter. When the soil water contains a sufti- 
ciciit amount of lime the day particles which would otherwise dose the 
interstices of the soil are flocculated and thus prevented from hindering 
circulation. It follows, therefore, that the stiffness of a soil bears a 
certain relation to its lime content. 

As a contribution to the study of this question 21 samples of soil 
were tested for water-soluble and carbonic acid soluble lime, and after- 
wards treated with gas lime to observe the effect on their physical con- 
dition. In the sixteen cases in which the addition of lime resulted in 
improvement the soils showed 0.15 per cent or less of lime soluble in 
carbonic acid. Those soils in which the proportion exceeded 0.5 per 
cent were not benefited b\ liming. Huch soils appear from the tests 
made to be deficient in humus, and it is probable that applications of 
organic* manures would prove beneficial to them. — w. u. n. 

The use of sulphate of iron in agriculture, H. Boibet and (1. 
Fatckkl (Ann. Apron,, IS pp . — The history of* ex- 

periments with sulphate of iron as a fertilizer is reviewed.* These 
investigations have shown that all plants contain iron and that they 
will not grow in a medium absolutely free from it, and that although 
soils generally contain an almost inexhaustible supply of this element, 
it has sometimes been found that additions of ferrous salts, particularly 
the sulphate, will produce an increase in yield. For the purpose of 
studying this question three series of experiments were carried out at 
the (irignon Station, as follows: (!) Water cultures, to determine what 
strength of sulphate of iron is poisonous to plants; (2) cultures in arti- 
ficial soils, to study the action of sulphate of iron in the presence of a 
given quantity of carbonate of lime; and (3) experiments on natural 
soil, to compare yields under natural conditions. 

From observations on growth and the chemical analysis of the prod- 
uct. in each case, the following conclusions are drawn: Sulphate of 
iron is poisonous either in itself or on account of t he acid which it sets 
free in passing to the state of basic ferric sulphate. It is used to ad- 
vantage, therefore, only for producing certain secondary reactions. In 

"Especially those of A. B. Griffiths, Olieni. News, !S84-’85. 
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a calcareous soil sulphate of iron transforms rapidly, giving sulphate 
of lime and oxide of iron. Almost any quantity of sulphate of iron 
may be applied without hindering growth to any considerable extent, 
provided sufficient lime is present and planting is not done until sev- 
eral months after the amendment is incorporated in the soil. Sulphate 
of iron, like plaster, acts principally in promoting the diffusion of pot- 
ash. In soils poor in assimilable potash it may replace plaster for 
legumes aud certain other plants of like requirements, such as potatoes, 
beets, and grapes. Aside from these special eases, however, it is not 
believed that in practice anything is to be gained by adding this sub- 
stance to formulas for manures. — w. H. ji. 

Analyses of fertilizing materials, F. T. Hhittt (Canada Experi- 
mental Farms Report for J891< pp. 138-161). — Analyses of muck (IP 
samples); lake, river, salt, and mussel mud (7 samples), and peat, eel 
grass, spent tan bark, and ammoniaeal gas liquor (each 1 sample), 
with brief discussions of their value aud use as manure, — w. H. b. 

Experiments with field crops at Canadian stations, W. Maun- 
ders and T. A. Sharpe ( Canada Experimental Farms Report for 1 891, 
pp. 5-62 and 235-3 10). — An account ivS given of the distribution of seeds 
of oats, barley, wheat, peas, spring rye, potatoes, and corn, with 
reports on the results obtained in various localities. Tabulated and 
descriptive notes are also given on tests at the Central Experimental 
Farm of 48 varieties of oats, liO of two rowed and 10 of six-rowed bar- 
ley, 88 of spring wheat, 10 of peas, 15 of mangel wurzels, 10 of sugar 
beets, 15 of carrots, and 111 of potatoes. There are also similar ac- 
counts of tests of varieties of these crops at the other experimental 
farms iu the Dominion. The yields of two-rowed barley in < 'amnia and 
a report of English brewers on samples sent them indicated that with 
care in the selection of seed and thorough cultivation a satisfactory 
trade in this kind of barley may be established. The results of exper- 
iments with spring wheat, oats, and barley favor early seeding. Tests 
of the vitality of 2,757 samples of seeds of cereals, grasses, and vege- 
tables gave an average percentage of 85.9 of good seeds. Among seeds 
giving relatively low percentages were those of grasses, beets, and 
onions. Experiments in growing and storing corn for silage are briefly 
described. — A. a. t. 

Experiments in horticulture at Canadian stations, 3. Craig ami 

I\ A. Sharpe (Canada Experimental Farms Report for 1891 , pp* 
116-148 and 269-340).— In the report of the horticulturist of the Cen- 
tral Experimental Farm the effects of the cold of the winter of I890-’M 
on a number of varieties of apples are described. Brief notes are given 
on 28 varieties ot Russian apples. There are also tabulated and de- 
scriptive notes on 51 varieties of black, 85 of red, and 32 of white 
grapes, and accounts of tests of varieties id’ raspberries, blaekberrieSy 
currants, gooseberries, beets, cauliflowers, celery, peas, peppers, ahd 
tomatoes. Experiments with fungicides for apple scab and grape And 
gooseberry mildew are reported. Accounts are also given of 
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imcnts with varieties of fruits ami vegetables at experimental farms 
in different parts of the Dominion. — A. c. x. 

Report of entomologist and botanist of Canadian stations, 

J. Fletchku (Canada Experimental Farms Report for IHftJ. pp. VM)~ 
220, figs. 15 ). — Notes on the eye-spotted bud moth f Tmetoccra ocdlnna), 
cigar ease beaver of the apple ( Colvophora n. sp.). pear leaf blister mite 
(Phifioptus />//ri), clover root borer (Jlylesinns trifotii) 1 oat weevil ( M ar- 
rays porvvllns), red turnip weevil ( Entomoscelis adonidis ), and pea weevil 
(hrnchus pint). Analyses of apples sprayed twiee during June with 
Paris green did not show any trace of the arsenic, on the fruit. The 
oat weevil is reported as showing a decided preference for the wild 
grass I*anienm ernsyaUi, Experiments in the germination of peas in- 
fested with weevils agree with those reported in bulletin No. HI of the 
Kansas Station (H. S. K., vol. Ill, p. IS) in .showing tliat such ]M*as 
should not 1 m* used for seed. The fallacy of the opinion that peas 
infested with weevils will float in water is pointed out. Brief neeounts 
are given of tests of a number of species of grasses and descriptions of 
several common weeds. — a. r. r. 

Fodders, K. T. Sitvtt (Canada Experimental Farms Report for 1*01 , 
pp. 105- H *). — Analyses are given of a number of varieties of carrots, 
turnips, sugar beets, and mangel w ur/els; determinations of, the dry 
matter in several varieties of fodder corn at different stages of growth; 
examinations of hi \arieties of sugar beets: tests of sorghum: remarks 
on the Babcock milk test; and analyses of several brands of condensed 
milk. It is recommended to harvest corn for lodder when the kernels 
begin to glaze. “The stalks at tins time are beginning to turn yellow' 
near the ground. If allowed to remain standing after this period the 
digestibility of tin* fodder may be impaired, if intended for the silo 
and the weather permits, it should be left to wilt for two or three days 
after cutting. Sweeter silage results, as a rule, by this method than 
by at once drawing in and tilling the silo." — k. w. a. 

Digestibility of food under varying conditions, 11. Wkjske 
{ Landir . Jahrb 2t, pp. i'JO-^o: ). — The experiments here reported were 
made with a view to determining tin* effect, if any. which the practice 
ot adding lime to feeiling stuffs, as silage and distillery slop, to correct 
their acidity, has upon the thoroughness of digestion — whether the 
calcium salts of organic acid thus formed and the excess of lime added 
diminish the digestibility of the food by partially neutralizing the acids 
of the stomach. 

Two separate trials were made with rabbits, four animals being used 
in each ease. Each animal was kept by itself in a box lined with tin, 
and having a bottom of ware gauze, below which was a funnel for eol- 
lectingthe urine* In the first trial the rabbits ail received meadow hay 
and a little beet diffusion residue, and in trie second trial dried oats: ami 
in each trial two rabbits received in addition 2.5 grams of chalk each 
per clay. Bach trial lasted twenty days, the feces and urine being col- 
lected the last im flays* In the feces determinations were made of 
9466— No, 6 U 
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the total nitrogen, and that soluble in warm water aud in pepsin solu- 
tion. It was found in the experiment with hay that, as between the 
lot with and without lime, there was no material difference between the 
amount of nitrogenous material dissolved from tl»e. feces by warm water, 
but pepsin solution dissolved mote by (>.57 and 8.72 percent, respectively, 
from the feces of the lot receiving lime; that is, the indications were 
that the continued feeding of lime with a. hay diet resulted in the pro- 
tein of the food being less thoroughly assimilated by animals, since 
a considerable excess of pepsin-soluble profcids passed on into the 
feces. In the trial with oats, however, (here was no material difference 
between the amounts of nitrogenous material dissolved from the feces 
of the two lots by cither warm water or pepsin solution, which could 
be attributed to the effect of the carbonate of lime. The percentages 
of food ingredients digested by the two lots averaged as follows; 
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According to the above* average*, tin* lot receiving carbonate of lime 
digested the protein and cellulose less completely and the other iugre 
dients more completely than the lot receiving no carbonate, although t he 
differences in some cases are only small. 

The disagreement between the apparent effects of calcium carbonate 
in the hay and in the oats ration, the author suggests, may bo due to the 
difference in character of these feeding stuffs. While hay is a wholly 
normal food lor iferbivora and gives an alkaline ash, oats are not 
adapted to exclusive feeding of rabbits, as has been shown by the 
author on previous occasions,* and gives an ash with a strongly mad 
reaction on account of the amount of acid phosphates it contains. He 
suggests that a further addition of bases to au exclusive hay diet might 
be expected to prove, disadvantageous to the action of the juices of the 
stomach in digesting the nitrogenous constituents of the food, w hile this 
would not be expect ed in case of* the oaf diet.t It has been shown that 
an alkaline reaction is favorable to the digestion of starch, and since 
the nitrogen free extract of oats consists largely of starch, the. addition 
of calcium carbonate might be expected to neutralize the acid ash 

* Lund. Verw. Sf ;tf HO, ]». 241 ; <10, p. HI. 

t Die favorable effort of cah-inm carbonate foil to rabbi ta on an exrlusive oat dial 
has been shown by the author in previous experiments. 
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ingredients and so favtir thedigesl ibility of this claws of ingredients. The 
figures above indicate that this was the ease, for the percentages of the 
nitrogen free extract digested by the rabbits with and without ealrium 
carbonate were 76.66 and 67.85, respectively. The digestibility of the 
crude, fiber, ?. <?., its fermentation, seems to have suffered from t lie addi- 
tion of calcium carbonate, as the amounts digested by the rabbits with 
and without calcium carbonate were 16.61 and 12.66 per cent, res per - 
lively. If the digestible nitrogen in the feces, /. e ., that soluble in 
pepsin solution, be deducted from the totod nitrogen of the feces, the 
coefficients of digestibility for the protein (Nx 6.25) will be as follows: 
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These ligures are about IS per cent higher than those given in the 
table aho\e. where no aeeouut was taken of the pepsin-soluble nitro- 
gen. This pepsin-soluble product is not regarded as all metabolic 
nitrogen, as it contained dfgeMible albuminoids besides. Artificial 
digestion of the same oats showed SS.4,‘5 per cent of the protein to be 
soluble in pepsin solution (Stut/eFs method,. The author doubts the 
iu*eura<*y of t best* coefficients for protein. While the amount of pro- 
teids dissolved from the feces b\ pepsin falls within the commonly 
accepted limit for metabolic nitiogen (0.3 to 0.5 giam of nitrogen per 
1 00 grams of digested organic matter), it is not all regarded as meta- 
bolic nitrogen, since it is believed that the pepsin soluble product con- 
tained digestible albuminoids, as was the ease with that from the hay- 
fed rabbits. Furthermore, he does not reeogni/e a constant relation 
between digested organic matter and metabolic nitrogen for all kinds 
of animals and all feeding stuff-* or rations, and refers to recent work 
by K. von Wolff* as supporting this view. 

The experiments with an exclusive oat diet were extended to sheep, 
one grown sheep which had previously been fed on hay receiving 1,000 
grams of oats per day from February 20 to March 2, and the* excreta 
being collected and analyzed tin* last- torn da>s. The coetlicients of 
digestibility found in this trial, and for comparison those found in the 
trials with rabbits and those given by Wolff for sheep and horses, arc 
given as follows: 
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After calling attention to ilie points of difference the author concludes 
that there can hardly be a doubt that the solid excreta may contain, 
besides nitrogenous metabolic products, a variable quantity of tmdi- 
gestod albuminoids soluble in artificial digestion solutions, the amount 
of these latter varying with the maimer of feeding, kind of animals, and 
even with the individual. Artificial digestion tests, lie says, always give 
the maximum percentage of digestibility of the protein and have there* 
fore only a limited value. They can be expected to coincide with the 
results obtained on animals only when the method of feeding is rational 
and the condition of the animals whplly normal. Where these condi- 
tions do not prevail artificial digestion gives too high results. While 
recognizing the value of* artificial digestion trials tor certain purposes, 
he believes that they can never fully replace feeding experiments with 
animals. — E. w. A. 

Feeding steers, 3. W. Robertson [Canada Experimental Farms 
Report for ispfpp. ft? -70 ). — Six 2 >ear old Shorthorn steers, averaging 
about 1,135 pounds each in live weight, were divided into three nearly 
equal lots and fed from December till to May 18, to compare different 
coarse fodders. All received the same grain ration, but lot 1 received 
hay and turnip* ad libitum. The hay was valued at £#, the turnips at 
#4, and the silage at £1.40 per ton. Lot 1 (hay and turnips) gained 
3d 7 pounds, at a eo-d of 10.23 cents per day for food; lot 2 (VUagc) 
gained 433 pounds, at a cost of 1 1.0 cents per day; and lot 3 (hay, tur- 
nips, and silage) gained 310 pounds, at a cost of 15.5# cents per day. 
The results, both as far as total gain and Cost of food were concerned, 
were in favor of the silage. One steer of lot 3 did not. thrive a part of 
the time; the other steer made a gain about equal to that of lot 1. 
u During the last month of the testing period steers Nos, 3 and 4, on 
corn silage and meal, gained in weight much faster than the others, and 
when the experiment was finished they were in more attractive condi- 
tion for handling and selling/' — H. w. A. 

Feeding mangel- wurzels vs. sugar beets for a short period, 3. 
W. Robertson ( Canada Experimental Farms Report for ISPfpp. 7ft* 
SO ). — An experiment with twentv throe milch cows, lasting about three 
weeks, indicated no appreciable difference in the quality of the milk due 
to the substitution of* sugar beets for mangel wurzels. The butter 
made on the sugar beet ration was judged to be of firmer body and finer 
flavor than that made on the mangel-wurzel ration. — K. w. A. 

Feeding milch cows, 3. W. Robertson (Canada Experimental 
Farms Report for is<*h pp. 72-7.9). — An experiment was made to deter- 
mine the effects of substituting corn silage for hay and roots, and rim 
versa. Eighteen cows were divided into six lots and fed for three 
periods of four weeks each. The lots all received the same grain ration, 
but the coarse food was changed in the different periods and for the 
several lots in accordance with the purpose of the trial. The analyse.^ 
ol the milk are not given, so the coitelusions reached apply only to tho 
yield of milk. 
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The teaching of the experiments points to the economy of— 

(1) Providing for milch cows a. ration of succulent quality. 

(2) Feeding aw large a quantity of the feed as the animals will eat up clean. 

(3) Making the ration of sucli a gross and bulky composition that not inoie than 
from (i to 8 pounds of meal — the concentrated and expensive part of the feed — will he 
consumed by the ordinary t ow per day. 

Corn silage of such a quality as came from our silos was not in itself a complete or 
suitable feed for tuilch cows. During the period when it was fed alone the hair 
of the cows seemed dr>, there was an ahseitee of thrifty appeu ranee, uud the \ udd of 
iniHc fell otl in the first period of four weeks hv 2-M> per rent. Then* was an a\t*rage 
gain ofti.r* per cent in the yield of milk during the hist period of four weeks from 
the cows in each oi the other live hits. j? J4 \y t 

Experiments in fattening pigs, *J. W. Robertson [Canada Experi- 
ment it l Farms Report for IV)/, pp . n.V-s; j. 

Steamed es. rate final. — To compare the gain in weight of pigs on 
steamed food fed hot and the .same food mist earned fed cold, two lots of 
four pigs each were fed from December!) toMay Is. At the beginning of 
tin* trial the pigs averaged about To pounds each in weight. Tin 4 food 
consisted of a mixture of ground peas, barlo/v, and rye. and the pigs all 
had access to salt and ashes. During the whole trial the lot fed on 
steamed food gained 702.5 pounds and the lot on raw food util pounds; 
but the tirst lot ate the most, so that the amount of food consumed per 
pound of gain is about equal in the two eases — 4.10 pounds and 4.25 
pounds, respectively. 

Sat/ar beets and pea si tape fur pips , — Two lots of eight pigs, averag- 
ing about 00 pounds in weight, received a mixture of ground peas, 
barley, and rye, with sugar beets and pea silage, respect i\ ely, from 
December 20 to May 18. f J o half of each lot the grain was fed steamed 
and to the other half raw. The pea silage was made from peas har- 
vested when the pods wane full but the peas still soft. The vines were 
green and succulent. The silage* kept well, but the pigs refused to eat 
much of it. The results show no striking differences between tin* gains 
on the pea silage and on the sugar beet rations, or betw een the amounts 
of cooked and raw food consumed per pound of gain. 

M)n the average there is a gradual increase in the quantity of food 
consumed for every pound of gain in live weight of sw ine after the 
second month of their feeding period and after the average live weight 
exceeds 100 pounds. It is economical to market swine for slaughtering 
when they weigh from ISO to 200 pounds alive/' — K. vr. A. 

Report of poultry manager, A. G. Gilbert (Canada Experimental 
Farms Report for JSd. 7, pp . :22/~2> /). — This report contains an account of 
the treatment of the poultry on trial, the number of eggs laid by dif- 
ferent breeds, incubation trial, treatment of chickens, preservation of 
eggs, weight of eggs, etc. Feeding trials at the farm have led to the 
following conclusions: 

(1) No hens should ho kept, over two years, because after that age they molt so 
late that the prospective profit is eaten up before they begin to lay. 
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(2) No .soft- wore laid b\ tin* pullets, showing that. they are not a« 
likely to do so ns the old stock, ami (hut (he daily mi dug ot coarse sar.fl, line gravel, 
ami sifted mster .shells in small (plant it.ics has a preventive tendency. 

(3) No eggs nor feathers ha\ mg been eaten to date of writing, the regular supply 
of ground meat, mixed in solt feed, is to he recommended. 

(4) A small (pmntity of salt was mixed dailv in the hot morning ration, but as it 
created looseness among the Brahmas, Cochins, and several Plymouth Koek hens, its 
use was gi\en up. 

(5) The feeding of \ ege tallies, vi /, eairots, mangel- wurzels, turnips, etc., in gen- 
erous quantity, had the etfeet of keeping the hens lit excellent eondition, and is neces- 
sary for the prod in Hon of eggs. 

((>) Scatteiing the gram food among tin 1 *tunv and chaff always on Hie Hours of 
pens kept tin* fowls (particularly the young ones) active, This grain food should 
not he fed in too great quantities. K, \V. A. 

Investigations on the variation in composition of milk from 
fractional milkings, 11. Kai lt. (7 laudw . Inst., llaltv. llrft x, pp. 

— Although it hits been shown repeatedly that the milk drawn first 
in milking is very poor in fat as compared with that drawn last, the 
author claims that no satisfactory explanation of the cause of this has 
ever been made. Various theories have been suggested, prominent 
among which are those of Fleisehmami, Hofmann, Schmidt Miihlheim, 
and Mendes de Leon. 

Ilrieily considered, the Fleiselunann theory assumes a mechanical 
adhesion of the larger fat globules to the walls of the milk duets, which 
during milking arc* washed down into the milk cistern b\ the newly 
secreted milk. This theory supposes a, continual secretion of new milk 
during milking, which Hofmann and Schmidt Miihlheim aie both in- 
clined to regard with doubt, although they both agree with Fleisch- 
liiann in attributing the* cause of tin* increased richness of the last milk 
to some peculiarity in the* belia\ mr of the fat globules rather than to an 
increased activity of the mammary glands. Schmidt Miihlheim sug- 
gests that a thorough washing out of the fat globules from the tine 
milk duets is impossible during milking, but after milking these fatty 
residues from tin* last milking swim down into the milk cistern with 
the newly see. ret ed milk, there to undergo a sort of creaming process, 
as a result of whit'll the milk first drawn out is very poor in fat. 
The theory suggested by Mendes de Leon, on the contrary, assumes 
that during and at the close of milking the secretion of fat globules 
is relatively more extensive than at first. Ilis theory rests upon the 
basis that the milk fat instead of being formed in the mammary 
glands by fatty degeneration, is largely derived from the fat in 
the food; that the blood, and probably the white corpuscles, are the 
medium through which this transmission of fat takes place; and that 
tin* act of milking stimulates the veins leading to ther glands to activ- 
ity, resulting in an increased accumulation of white corpuscles in the 
glands and thus of fat, without affecting the composition of the milk 
senun. He admit s, however, that a mechanical adhesion of the fat to 
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t lie fine milk duets may be an additional cause. for the richness of the 
last milk. 

After a hasty review of the literature of the subject, the author 
reports the results of an experiment by himself, in which the milk of 
one gland of a Holland cow was milked in three fractions at each milk- 
ing, the first fraction consisting of the first 100 to 150 e. e. drawn, the 
third of an equal quantity drawn last, and the second or middle of all 
the remainingmilk. The cow was milked at 5a.m., audthen through the 
day at intervals of six, four, and two hours, each time in the manner 
described above* Besides these, milk was drawn at short intervals — 
fifty, sixty live, and thirty-live minutes — toaseertain the composition of 
the freshly secreted milk. The samples were analyzed with the follow- 
ing results: 
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From the figures in the above table a calculation was made of the 
relative amounts of the several milk ingredients in 100 grains of fat- 
free milk. The indications which these figures furnished were that the 
several fractions of any single milking had all been secreted under like 
secretive conditions, and further that frequent milking had caused no 
change in the relative proportion of the separate milk constituents; 
in other words, the fat alone had been affected. These results were 
verified in a second experiment. 

Kegarding the etfeet of the act of milking in exciting the glands to 
secretion, the indications from the first experiment w ere that within cer- 
tain limits (about an hour) frequent milking favored the secretion, as 
the amount of milk secreted per minute was 5.20 grains with an inter- 
val of twelve hours, and 6.85 grains with an interval of six hours, and 
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continued to increase until it reached 10.15 grams, when the interval was 
only sixty live minutes. But a more potent factor than time is believed 
to be the quantity of milk in the adder, for this last seemed to regulate 
the activity of the glands; and it is suggested that the increased yield 
by frequent milking may be due rather to the relative emptiness or full- 
ness of the udder than to any stimulating effect of milking. 

Further experiments were 4 then made to study more closely the effect 
which the quantity of milk in the udder might have upon the activity 
of the mammary glands. A Holland cow was milked as dry as possi- 
ble after a night’s intermission of twelve hours. During an hour and 
a halt' immediately follow ing this milting the left gland was emptied 
four times at intervals of fourteen to eighteen minutes between milk- 
ings, while the right gland was not emptied until the expiration of the 
hour and a half. The total milk yield of the left gland in the four milk 
ings was 1.03 pounds, ami of the right gland at the single, milking 1. S3 
pounds* Repetition gave the same result. Too frequent milking was 
disadvantageous to the milk secretion. The amounts of milk secreted 
by the two glands, when both were milked in tin* same manner, were 
found to be practically alike. This result, /. e.. the disadvantage of too 
frequent emptying of the glands, is contrary to the theory that the for- 
mation of milk takes place under the stimulus of the act of milking. 

.lust how the relative amount of milk in the udder affects the process 
of milk secretion the author admits that li is experiments do not make 
clear. The principal results of his experiments are summarized as 
follows: 

(1) The secretion of any single, ingredient, as fat, is not affected by 
the aet of milking, and a u milking stimulus,” in the sense in which 
Mendcs de Leon uses the term, does not exist. 

(2) No considerable formation of milk takes place during milking. 

(3) Too frequent, milking and allowing tin*, milk to remain in the 
glands too long both t*n<l to diminish the secretive activity of the 
glands. 

(4) Frequent milking, within certain limits, may result In an in 
creased production of milk, not through the act of milking itself, but 
through the emptying of the, glands. 

The process of milking in itself is w ithout effect on milk production, 
but within certain limits frequent emptying of the glauds favors in- 
creased milk production.' — e. w. A. 

Experimental dairy work, J.W. Kobebtson {Canada Experimental 
Farms Report for JWU n pp. ns -10 f). — J>ecp setting of mill • at different tem- 
peratures (p. 89). — During six days mixed herd milk w as set at 78°, 88°, 
and 98° F., in deep cans submerged iu ice water at 49° in each case, and 
skimmed after twelve hours. The average percentage of the fat in the 
skim milk was 0.71 when set at 78°, 0.04 at 88°, and 0.02 at 98°, The 
percentages of the total fat in the milk lost in the skim milk were 17.0, 
15.03, and 15.4, respectively. 
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Immediate vs. delayed setting of milk (pp. 89, 90), — From July 27 to 
August 2 mixed herd milk from each milking was divided into two 
parts, one part being set at once and the other left in the pail in the 
dairy room for an hour before setting. All the settings were in deep 
cans submerged in ire water and the skimming was done after twenty- 
one or twenty-two hours. The total loss of fat was 11.4S per cent 
greater with delayed setting than with immediate setting. 

Duration of setting (pp. 90, 91). — From August 12 to L8 comparative 
trials were made of setting mixed herd milk in deep cans in icc water 
for eleven and for t v\ enty-two hours. The average percentages of lat in 
the skim milk for the mornings'and evenings’ milk v\ ore a s follows: Set- 
ting eleven hours 0.98 and 0.97, setting twenty two hours 0.55 and 0.65, 
respectively. The total loss of fat with t lie skim milk by setting elev en 
hours was 9.9 percent greater from (he mornings' milk and 6.22 per cent 
from the, evenings’ milk than by setting for twenty-two hours. 

Effect of adding water to milk in dtep setting (p. 91). — For six days, 
September 21 to October l,the mixed herd milk from each milking was 
divided into three equal parts, one part diluted one fourth with water at 
J 60° F., another part diluted one fourth with water at 6<P, and the third 
part set without dilution. The samples were all sot in cans submerged 
in iee water. The average results showed practically no difference in 
the loss of butter tat by the three methods of treatment. 

(>reaming milk from eotrs in di fferent stages of Inf lation by deep setting 
(pp. 91-91). — Four experiments were made, in November in creaming 
the milk of rows which had been giving milk eight to cloven months, 
live to seven months, and one to throe months. The groups of cows in 
different stages of lactation included Shorthorns, Jerseys, ILolsteins, 
Devons, Ayrshire#, and a Polled Angus, and the number of cows of 
each breed was not the same for all the groups.* The milk was sot for 
twenty-two hours in deep cans, in water ranging in temperature from 
38° to 47° F. In one experiment the milk was heated to 9S > F. before 
setting and in another the setting was delayed for half an hour. The 
average loss of fat in the skim milk was as follows: 


Losses of fat in cream uif/ mill:. 


No ol 
expert 

IllOUt. 

Treatment of milk 

(ironp I, 
row s H to 

1 1 months 
in milk 

(iroup II, 
now s 5 to 

7 months 
in milk. 

( * I Oil)) 1 1 1, 
row v l (o 

2 moiit lm 
in milk. 



7Vr rent 

/Vr turn t 

Per vent. 

1 

Milk wot m wilier at 17° F 

27. tt 

V* 00 

22. 12 

2 

Milk set in u t» w a to i 

2s 'w ; 

21 01 

n s7 

a 

Milk reheated lo SW and «el m ien watei 

34 2!) j 

24 40 

12. 01 

4 

Milk of groups 1 ami 11 dilutisl 10 per < <*ul with water, 
and of group III <hdu\o<i halt hii hour, thin rein a tod 
to 08° F 

1 i 

;u *r* 

28, 38 

15. 41 


.Average of four experiments 

31 11 

| 27. 35 

15. 03 


The average results of these four experiments show that the total 
loss of flat iu the skim milk amounted to 31.11 per cent with cows from 
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eight to eleven months in milk, 27.35 per cent with cows five to seven 
months in milk, and 15.93 per cent with cows from one to three months 
in milk. 

I)eep netting vs. shallow pan setting (pp. 94-90). — During the month of 
December a number of trials were made in which the milk of cows 
which had been giving milk from five to twelve months was set in deep 
cans in water at 45°, and in shallow pans to a depth of 2i inches. In 
these trials the loss of fat was 40.27 per cent greater with deep setting'at 
45° than with setting in shallow pans. The use of ice in deep setting 
is believed to be necessary to obtain efficient creaming. 

Setting in different sized vans ^p. 90). — This is a comparison between 
setting milk in a milk can 15 inches in diameter and in the ordinary 
shotgun can inches in diameter. In each case the milk stood about 
19 inches deep in the cons and was set in ice water for twenty-two 
hours. The percentages of fat in the skim milk were 0.71 and 0.73 re- 
spectively (morning ami evening) with the large can, and 0.15 and 0.47 
respectively with the shotgun can, making t he total loss of fat smaller 
with the shotgun can. 

Churning cream from cows in different stages of lactation (pp. 90-100). — 
Three series of experiments were mn.de to compare the results of churn- 
ing cream raised by deep setting, from the milk of cows indifferent 
stages of lactation. I n all eases the cream was raised iinieep cans set in 
ice water for twenty two hours. The cream was soured with a fermen- 
tation starter and ripened to as nearly the same degree of acidity as 
possible. The details oft lie trials arc presented in the following table: 

Hamits of olntrmny cream from corns tu different stay vs of lactation. 


(‘lmijiniii temperature (de 

F ) 

Minutes eh uriictl 

Revolution* of elmm pci 

minute 

Percentage of fat left jtj 
buttermilk . 


(ilOUp 

l, i ow s 8 to 11 

(Jump 

1 1 , cow s 5 to 7 

Omni) 

nr, cow 

month* in milk. 

month* in milk. 

months in n 

First 

Second 

" lc " 

Third 

First 

Second 

Third 

First 

Second 







- 


64 

64 

70 

64 

64 

64 

62 

G 2 

ISO 

1*0 

40 

100 

100 

85 

40 

50 

05 

60 

(.5 

i 

65 

65 

65 j 

66 

66 

0 20 

1 0 . 15 

o :tr» 

0.30 

0. 35 

0.35 

0 20 

0.30 


(II! 

40 


60 

0.20 


The author concludes that in order to obtain the butter with from 
three quarters of an hour to an hour’s churning, the cream from cows 
five to seven months in milk should be churned at a temperature be- 
tween <>()° and 70 J F.; that the loss of fat. in the buttermilk w as practi- 
cally the same for the three groups; ami that the butter from cows 
more than five months advanced in milk u showed a decided absence of 
rosy and delicate flavor.” 

Churning sweet vs. sour cream (pp. 100, 101). — Two separate trials 
were made, one August 29 and the other September 10, in each of 
which 120 pounds of cream was thoroughly mixed and divided into 
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two equal parts, one part being ripened by the addition of a. fermeuation 
starter and the other kept sweet by keeping at 40° F. Portions of the 
sweet and sour cream and equal mixtures of the two were churned, 
separately at a temperature between 59° and 62°. The sweet cream 
required to be churned longer and gave a smaller yield of butter than 
the sour cream. The fat left in the buttermilk was smallest with the 
sour cream and largest- with the sweet cream. With the mixed cream 
the amount was about half way between. 

Heating milk to F. (pp. 101, 102). — 1 To observe the effect of scald- 
ing milk upon the quantity, odor, and flavor of butter, two trials were 
made, in each of winch about 350 pounds of mixed milk was divided 
into two lots, one being heated to 150° F. and the other set at once 
without heating, Hot-h lots were set in each case in deep cans in ice 
water for twenty-two hours. The cream from each was ripened and 
churned in similar manner. About U pounds more of the. sealded 
milk was required to make 1 pound of butter, and t he loss of fat in the 
skim milk and the buttermilk was ll.l more than in the case of milk 
set at IMP F. u In both trials the butter from the milk which was not 
heated to 150° was decidedly better in flavor and odor than that from 
the other lots.*’ 

Heating cream to lf>(P T\ (pp. 102-104). — In two trials made in heat- 
ing ( ream to 150 F. Indore ripening, to observe the effect upon the 
odor and flavor of baiter from cows fed on turnips, the. results were 
favorable to I lu*. heating of the cream. When the cream was not 
heated the butter had a ^distinct odor and flavor of turnips,” but 
when the cream was heated to 150° the butter Miaul no flavor or odor 
of turnips and was decidedly better in every respect.” Samples of the 
butter were kept in glass .jars for four and one half months and 
reexamined with the same result. Nearly 1 pound more of milk was 
required per pound of butter when the cream was not heated than 
when it was landed to 150°. The percentage of fat lost in the but ter- 
milk was practically the same by both methods of treatment. — K \v. A, 
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Colorado Cot/ltcge.— The college has sustained a serious loss in tin* death of C. M. 
Brose, whofoi the past eight years lias been connected with the botanical aud horti- 
cultural department. 

Illinois College.-- A special eomsein agriculture will be given for the term be- 
ginning Januaiy 2 and ending March 22, 1893, to which students will be admitted 
without entrance examination or payment of tees. Courses of lectures will be given 
as follows: (1) Farm management ; soils; crops, by Prof, Morrow and F. D. Gardner. 
(2) Stock-bleeding, feeding, and management ; dairy husbandry, by Prof. Morrow and 
F. D. (Gardner. (3) 1 Msenses of animals — causes, symptoms, and treatment, by Prof. 
McIntosh. ( I ) Vegetable physiology — life, nutrition, growth, and products of plants, 
lev Prof, Burrill. (5) Elementary chemistry, by Pi of. Palmer, (6) Chemistry of soils 
and plants by Prof. Parr. (7) Geology of soils, their oiigin and distribution, hy Prof. 
Knife. (Si Insects injurious to crops, by Profs. FoTbes and Sommers. (9) Diseases 
of crops- -rusts, smuts, mildews, and blights, by G. P. Clinton. (10) Crop improve- 
ments — crossing, selecting, hi ceding vai icties, by G. \V. McCluer. (IF) Milk — compo- 
sition, testing; ueamery and dairy experiments, by E H. Farrington. (12) Special 
lectures on agricultural books and papers, agncnlf uial organizations, and agricultural 
experiment stations. 

Many of the lectures will be illustrated with experiments or with stereoptieon pic- 
tuies. The experiments in feeding and daiiying in progress at the station will illus- 
trate some of the courses, aud the woik of the station in other lines will he explained. 
A weekly clinic foi treatment of diseased animals will be held. 

Maryland Sia iiox. — T he position of machinist has been abolished and E. H. 
Brinkley, who held that position, lias been appointed assistant agi ieulf mist . 

Nebraska University.— A course of forty six lectures for tanners will he given at 
the university during ele\en days, beginning February 20, 1893. The lectures will 
set- forth m a condensed and popular lorm the latest results of investigations and 
experiments in fhe lines of which < hey treat. 

Wyoming Station. — A. Nelson has icluined to the station after a year’s absence 
and resumed his work as botanist. During the Hummer the acting botanist, Ik C. 
Buffum, made a collection of grasses in diflercnt parts of the State for the station 
herbarium and for exhibition at the Woild’s Columbian Exposition. 

MOckkrn Station. — Dr. O. Kellner, oi Japan, has been called to succeed Pi of, 
Gustav Kilim, deceased, as diroctm of the experiment station at Mockern, Germany. 

Thk Experiment Stations of mis World.— -In a recent issue, of Ihv landwirt- 
schaftlivheu Vvr*uvhn-Staiioucn , Dr. Nobbe enumerates 317 agricultural experiment 
stations, distributed as follows: 

German Empire 67 (Prussia 35. Bavaria 10, Saxony 6, Wmtemberg 2, Baden 
2, Anhalt 2, Hamburg 2, and Brunswick, Hess, Mecklenburg, Weimar, Meiningeu, 
Oldenburg, Bremen, and Alsace 1 each), United States of America 54, France 53, 
Austria-Hungary 35, Sweden 24, Italy 17, Kussia 14, Belgium 9, Switzerland 
9, Denmark 8, Grout. Britain 8, Norway 4, Holland 4, Java (Dutch) 3, Portu- 
gal 3, Rounmnia 2, Spain 1, Brazil 3, Japan 1. 

Soil evaporation. — T he following is a brief account of experiments relative to 
the rate of evaporation of moisture from m>il under different conditions, conducted 
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at the tL 8. Experimental (trass anil Forage Station at Garden City, Kansas, by J, A. 
Bewail: “1 had tin* tinner make six; stout, galvanized iron boxes, each 1 foot square 
and 1 foot deep, rapacity 1 cubic foot. 1 filled etie.li of these June 7, 1892, with 
dirt taken from a trench 1 foot wide, 1 foot deep, and 6 feet. long. To make the 
quantity of dirt exactly equal I hi ought each box to the same weight, 100 pounds, 
so I had approximately 1 cubic font of earth and exactly 100 pounds. I then set the 
boxes back into the trench, bringing ?ho surface of each box level with the level of 
the ground. T took them out on August 1 and weighed each again, in the mean 
time We had had 5.9 indies of rain. The boxes with their contents now weighed (the 
average) 107 pounds. The variation did not exceed $ of a pound. 1 did this 
to obtain a constant or to see if there would he a variation in the rate of evap- 
oration under similar or constant conditions. I then returned the boxes to the 
trench as before, and covered three of them with I pound of oat straw (i of a. pound 
to each square foot), the other three being without eovering. September 15, 1892, J 
took them out and weighed them. The weights of each group of three varied a 
little, hut the average <d tin* covered boxes was it you nth greater than the average 
of the naked or exposed boxes. This is equal to a rainfall of 1# inches, or 18H to it « of 
w y ater to the acre. 

“My next experiment will he to cover the surface (about an inch) with fine dirt 

K XI* Kill M F,NTS on THK ( OXKKii vation oi 1AUM MANi'iiKM .— 1 The Dorman Agri- 
cultural Society has appropriated $10,000 for practical experiments on the treat- 
ment of harnyard maimie. These experiments are to extend over several years, and 
it is hoped that they will Nettle the question of the best means of preserving barn- 
yard manure. The following questions are to he especially considered: (1) What 
chemical means are best fitted for preventing loss of valuable qualities, and (2) what, 
is the nature and extent of the losses which barnyard manure, may suffer by lying 
in the field without proper treatment, and how are these losses best prevented? 
Four ,\ ears is allowed for completing the experiments. According to the plan pro. 
scribed, separate portions of the manure taken fiom the stables each day are to he 
treated with kamit, superphosphate-gypsum, precipitated phosphate-gypsum, and 
potash with phosphate-gypsum, lespeet ively , and other portions to receive no 
admixture. Field experiments are to lie made on ditlcrcnt kinds of soil with the dif- 
ferently treated manure* to study then immediate and after effect* upon crops. The 
phosphate preparations will he especially manufactured for these experiments so as 
to secure uniformity in composition, and they, together with the other agricultural 
chemicals, will he furnished by the Society free of <ost. Other experiments are to 
be made on the preservation of liquid manure according to the method proposed by 
l)r. .1. H. Vogel (Mitt. (tent. Inmhc. (lex., 1892, pp. 90, 97). The number of eooper- 
ators is limited to sixteen, and the Society resei vesthe right of making the selection 
of these. At the close of the experiments the eooperntors xvill he paid $575, $500, or 
$225, according to the merits of their respective experiments. 

Molassks as fooi> for ANIMALS. — ITof. Maerckor m a recent lecture speaks in 
high terms of the feeding of molasses mixed with sugar beet diffusion residue. The 
molasses resulting from beet sugar manufacture at present commands a very low 
price. Jt is sold largely to establishments which work it over for its sugar, potash, 
etc. Prof. Maerckor has tested its value as a. food for animals wlieu mixed with 
sugar beet residue with very favorable insults. It. had no ill effect on the animals 
and the easily digestible carbohydrates it contains proved of value, lie states that 
fattening sheep may he given 8 pounds of molasses per 1,000 pounds of live weight, 
oxen from J to '1 pounds, and milch cows about 2£ pounds without, the slightest 
danger, but that care should be exercised in feeding it to cows with calf. The mo- 
lasses is to be fe<l mixed with dried diffusion residues in every case. 

Franck.- -P asteur celebrates his seventieth birthday December 27. The French 
Academy of Science has planned a testimonial in Iun honor. 
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Texas Agricultural Experiment Station: 
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Department oi Agriculture: 

Bulletin No, 15, 1892 — Experiments in the Fattening of Swine. 



EXPERIMENT STATION RECORD. 


Vol. IV. .Janitaky, 1893. 


ISO. 6. 


The judgment of intelligent students of* t lie work of our stations in 
field experiments is well expressed by Prof. Whitney in a reeenf pub* 
heation ns follows: ‘-There has been no satisfactory interpretation as 
yet of much of t lie work whirl) has been done on the chemical compo- 
sition of* soils and plants, and the results of plat experiments have 
in most cases been very conflicting and uncertain.’' These words sug- 
gest at the same time an important reason why held experiments seem 
so barren of useful results. It is because the chemist is theonfy sci- 
entist who has been called upon to aid in planning these experiments 
and examining their results. We have, if is true, advanced a slop or 
two beyond the notions of the days of Liebig, when it was supposed 
that the chemical analysis of a soil was all that was needed to deter- 
mine the crops to be grown and the fertilizers lo lie applied, but the 
evil traditions of that earlier time still have a potent influence* In 
most of the field experiments with fertilizers conducted by our sta- 
tions the scientific data recorded are chemical analyses of the ferti- 
lizers, chemical analyses of the soil (C\en this is often omitted), and 
chemical analyses of the crop. After Mr. Waiington had visited a 
number of our stations he expressed great sin prise that so fe,\v of 
them were making systematic* observations on the soils on which they 
were conducting field experiments. If* one’s reading were confined 
to accounts of field experiments by American investigators he would 
hardly be aware of the existence of such sciences as vegetable physi- 
ology, physics, and meteorology. Is it not strange that since chemical 
studies have tlmnvn so much light on the problems of plant production 
it docs not seem worth while to give at h ast, as much attention to t lie 
questions which lie in the realm of these other sciences, especially 
when we find that the ever increasing mass of chemical data is largely 
unintelligible w T hen considered alone? While wo keep the chemist as 
busy as ever with his agricultural work, shall we not give the, physicist 
ami the vegetable physiologist opportunity to apply their scientific 
knowledge to the soil and the plant ? Hut it is not desirable that each 
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of tliese scientists should go off by himself and do all his work in the 
seclusion of his own laboratory. We want each to be a ware of the ex- 
istence of all the others and to submit his methods and results to their 
inspection and criticism. The specialist can make no greater mistake 
than to suppose that none but specialists in the same line can give him 
any helpful suggestions regarding his work. More than this, the dif- 
ferent branches of science should be represented in the u council of war’ ? 
when the plan of attack on an c \ secret of nature is to be made. Scientists 
in various lines should take notes on the engagement as it proceeds, 
and after the contest is over the causes of the victory or defeat should 
be considered by the same council. 

rrol*. Johnson has observed that u next to temperature the water 
supply is the most influential factor in the product of a crop.’*’ What 
then shall we say oi a Held experiment with fertilizers in which no ac- 
count is taken of the temperature of air or soil, rainfall, drainage, 
evaporation, circulation of soil water, or the water requirements of the 
croji? The physical conditions of the soil and the fertilizers would 
seem to be fully as important as their chemical constituents. Certainly 
the indiscriminate application of fertilizers to a soil whose* physical as 
well as chemical characteristics are not well understood, is, to say the 
least, unscientific, and must lead to disappointment if anything more 
than mere indications of the requirements of a soil or plant are expected* 
There is a certain usefulness in the empirical application of various 
fertilizers in a systematic way upon a particular piece of land year after 
year. "No doubt the individual farmer would do well to copy the station 
plats, at least to a limited extent, on his own farm, but it is becoming 
more and more clear that results ot general value can not be obtained 
from plat experiments as ordinarily earned on. Because the chemist 
has not been aide to reino\c all the difficulties in tin* way of Held ex- 
periments if will not do to reject scientific advice; rather call in the 
whole faculty and insist on their working in harmony until the end is 
secured. Then* an* investigators in agricultural science who realize 
the importance ot this concert of sciences. The work of such men as 
Law os, (filbert, and Warington in England; Dcherain, Berthelob 
Mobilising, and Muntz in France; and Tlellriogol, Wagner, and Wollny 
in Germany is convincing evidence of the good results which may flow 
from the combination of chemical and physical inquiries on agricul- 
tural problems. In our own country, too, the student of the works of 
Johnson and Storer ought to be impressed with the necessity of such a 
union of scientific effort. The citation of a few recent, publications may 
serve to show that there is an increasing interest among us in widening 
the range of our studies on the complex questions involved in plant 
production, l'rof. Whitney lias recently published suggestive articles 
on the physical properties of soils and their relation to moisture aud 
crop production (Weather Bureau Bui. lS T o. 4, E. S. E., vol. iy, p. 371). 
Prof. E. W. llilgard, of the University of California, has presented 
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another phase of the question in a. bulletin on the relation of soil to cli- 
mate (Weather Bureau Bui. No. .'I, K. S. U., vol. l v, ]). 27t>). The reports 
of Prof. F. II. King on investigations on theinovement. of soil waters as 
a fleeted by fertilizers and tillage have brought out interesting facts 
(Annual Reports of the Wisconsin Station for 1X89, 1890, and 1X91, K. 
S. II., vol. II, pp. 4<>2 and t4li, and iv, p. 121; Weather Bureau Bill. 
No. 5). 

While in many cases it may not be practicable or advisable to mate- 
rially change the plan of field experiments already undertaken at the 
stations, it is certainly worth while to consider whether more intelligi- 
ble and valuable results would not be obtained by supplementing the 
data now being* collected with exact and regular observations on rain 
fall and drainage and on the physical conditions of the soils experi- 
mented with. In pursuing such a plan it might be necessary to reduce 
the number of plats in use at any one time, but of course it is the useful- 
ness ami not the extent of an experiment which determines its value. 


The members of the Association of American Agricultural Colleges 
and Experiment Stations who visited the Sugar Experiment Station at 
New Orleans received a good object lesson on the control of soil mois- 
tine in field experiments. Several acres of level field are there under- 
laid with a system of pipes, which carr\ oft' the superfluous wafer after 
rains and through which water from the Mississippi River is conducted 
to irrigate the experimental plats in dry weather. 

The rate and amount of diainage can be determined, as well as the 
amount of w ater supplied by irrigation. Data an* collected which show 
the conditions of soil moisture promoting the most advantageous grow th 
of certain crops on such a soil, and these conditions can be largely con- 
trolled by the experimenter. Thus one of the most important factors 
in plant production can be calculated with reasonable accuracy in field 
work and one of the greatest difficulties in the way of the success of 
plat experiments is removed. It is no argument against tin* use of 
such a system in experiment station work to sav that it could not be 
used in practical farming. It is the duty of the stations to use the 
best methods for discovering general truths regarding the growth of 
crops. To do this the several factors entering into plant production 
must be determined and the part which each plays in the growth of 
the plant must be ascertained. Only by eliminating some of these 
factors is there any reasonable hope of getting a satisfactory answ er to 
definite problems. The elimination should not be made simply by re- 
fusing to take these factors into account in experimental inquiries. 
This lias been the too common practice in field experiments and has in 
many eases vitiated their results. But any method by w hich the value 
of any factor of plant growth can be determined beforehand or by which 
theeonditions under which it contributes to the growth of the plant can 
be definitely controlled should be welcomed and adopted. 



SUGGESTED EXPERIMENTS IN BREEDING.* 

W. H. Bkhwek. 

Practical breeding has become a greatly specialized art, and the 
natural laws involved are a very fit subject for experimental study at 
tin* stations. Although the general rules seem to be fairly well under- 
stood, nevertheless some of the fundamental laws of breeding are not 
yet established and will not be until proved by experiments made for 
this special end by trained biologists working according to scientific 
methods. For example, it is almost universally believed by practical 
breeders that “acquired characters” are sometimes, or at least to 
some degree, transmitted by heredity, and they practice accordingly. 
This belief has been so widely shared by scientists that until lately it 
has been a sort of scientitic dogma. Within a few years, lion ever, 
this dogma has been questioned by a large number of very eminent 
biologists, many of whom deny it in toto and claim that, from the very 
nature and basis of heredity such transmission can not take place 
under any circumstances. Between the two extremes there is a con- 
siderable following which allows the possibility of the heredity of 
“ acquired characters,” but denies that it lias any practical value in 
the evolution of species in nature, and consequently plays no part in 
the improvement of breeds by art. This uncertainty is so far-reaching 
in its applications and so important in its economic results that 1 sug- 
gest a few series of experiments to be made at agricultural experiment 
stations. The costly character of the best stock used in practical 
breeding and the cost of the means and appliances for breeding in its 
most advanced practice, place this out of reach of the stations. The 
experiments 1 suggest may be carried out with some small and inex- 
pensive species of domestic animals. The experiments had bet ter bo 
made with mammals than with poultry, and the laws involved can be 
as well established by experiments on rabbits, guinea pigs, or even 
rats and mice as with the most expensive trotters or Shorthorns. 

The eminent l’rof. August Weisuiann and his followers claim that 
none of the changes produced on an animal after its birth are ever 
transmitted by heredity to its offspring, even in the slightest degree; 
that the changes in the parent due to nutrition, those which follow 
from increased or diminished function, the effects of mutilation, injury, 

# Prepared for the convention of the Association of American Agricultural Col 
leges and Experiment Stations at New Orleans, November, 1892, 
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or disease, in short of “any of the external influences which act upon 
the body,” never are and never can be, by any possibility, transmitted; 
that the fundamental causes of heredity absolutely forbid it. 

I have yet to find the successful breeder who accepts this as an 
established law of nature; nor is it accepted by all biologists. 1 think 
therefore that experiment stations, established for the investigation of 
natural laws of economic importance, should undertake experiments 
to find out what is the law involved in such cases. I would suggest 
that the experiments be carried along in at least two parallel lines, one 
to determine the effect of nutrition, the other of function. 

If rabbits (for example) are chosen for experiment, I would recom- 
mend that the beginning be made with a sufficiently large number of 
animals so that the breeding need not be very close, and that the 
original stock consist of several breeds (half a dozen or more), their 
blood to be variously mixed by crossing as the experiments go on, in 
order that, the mongrel produce ma v \ have a greater tendency to vary 
under the conditions imposed than if but one original breed was used 
whose characters were well fixed and more liable to breed true, to the 
parent type. Let two sots from the same 4 stock be bred separately and 
the experiments be carried on along two parallel lines; let one set be 
well fed during growth that the mature animals may be of good and 
full size, and let the other bo stunted during growth by underfeeding. 
Continue this for a considerable number of successive generations, ten 
or fifteen at least, the one series being continually well fed, the other 
continually underfed, and carefully record the results during the prog- 
ress. Also fceop a record of the number of each sex produced, that 
one phase of the mooted question of the causes of sex may be investi- 
gated at the, same time. 

Inasmuch as the whole increase of the flock could not be kept, in 
reducing the numbers from time to t ime great care should be used that 
selection as to size be not practiced ; average animals should be selected 
by weighing or in some other satisfactory way. 

The outcome of such a series of experiments would be of vast ini. 
portanoe ultimately in determining the nat ural laws which underlie the 
best treatment for growing animals intended for breeding. 

For determining the influence of the exercise or disuse of function, 
another series is requisite. Function may be impaired by disuse, by 
injury or mutilation, by disease, or by other causes. The most conven- 
ient and for various reasons the best way would be to impair function 
by mutilation. Suppose we use rabbits (as in the previously suggested 
experiments), beginning with a considerable number of breeds and 
crossing them until we have a mongrel stock of the different breeds 
variously intermingled. Let us from the beginning amputate some 
one limb, soon after birth, of each animal, always amputating the cor- 
responding limb, e. #., the left fore leg or the right hind leg — not the 
left of one animal and the right of another, but always the correspond* 



460 EXPERIMENT STATION RECORD. 

iwg limb. Pursue this for at least ten or fifteen successive generations 
and record the results. Some other injury might be more convenient, 
as the extirpation of an eye, inasmuch as there are several recorded 
cases of alleged transmissions of injury to the eye. If mutilation be 
objected to, then resort to the more troublesome process of preventing 
use. Tie up or in some other way prevent the use of one limb or the 
use of one eye from birth on, and note the effect, if any, on successive 
generations. While such interference with function is not precisely 
the reverse of exercise and training (as shown in ill e development of 
speed in trotters and milk in cows), yet the laws involved are the same, 
and would be of great scientific interest as well as of practical impor- 
tance. it seems to me that experiments on the removal of some organ 
of little use to the animal in domestication, such as cutting off the tail 
or an ear, would not fulfill the best condition for experiment. There is 
too little function involved. A number of other lines of experiment 
readily suggest themselves, but 1 have long had this matter in mind, 
ami on the whole the directions I have indicated seem the most prac- 
ticable, fair, and promising of results. And there can be no complete 
science of breeding until the fundamental laws are established. 

While on this subject I wish to suggest a line of observations to he 
recorded at those stations where cows arc bred and where milk is 
tested. There is much assertion, but 1 know of no extensive recorded 
observations, as to the effect produced by the milking of the dam on 
the milking capacity of the offspring. Let. a record be kept of the 
successive calves of each cow to see if on the average the earlier calves 
are as good milkers as the later ones; or if there is any difference, 
wherein does it lie. Observations on the offspring of any one cow are 
of little value; recorded observations on many would be of much value 
in establishing a rule. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 

IN THE UNITED STATES. 

CHEMISTRY. 

E. W. Allen, Editor. 

Laboratory notes, *T. L. Hills ( Vermont St a. Report for 1S91, pp. 55- 
5S). — Sampling butter for analysis (pp, 55, 50). — To ascertain whether 
blitter as worked for the market is sufficiently mixed to admit of a single 
sample representing it, tests wore made in which triplicate and quad- 
ruplicate samples of butter from different lots were analyzed. These 
tests showed that the butters tested were “of very uneven composition, 
and that several samples from the same butter, all carefully taken, may 
vary among themselves in per* cent of fat more than two butters from 
different sonnies.” 

The Adams method for fat determination (p, 50), — A comparison was 
made between the Adams method, using fat-free paper and ordinary 
filter paper corrected for its fat content, and the Beimling centrifugal 
method, “in twenty-nine out of thirty two comparisons the unex- 
tracted paper \\ ith constant subt raided gave higher results, the average 
being +0.0S per cent. If also gave higher results on the same samples 
than the Beimling centrifugal method by +0.073. The latter averaged 
0.015 higher than the, S. & S. fat-free paper,” 

It has been stated that “ after milk has been put on paper the paper 
yields up more of its substance to absolute ether than it did at first.” 
Investigations at the station have shown that “the addition of a few 
grains of sodium carbonate to the milk prevents it from having this 
action on the paper and allows a constant to be obtained and used.” 

Method of malting neutral amhionium citrate and triammonium cit- 
rate by direct weight (p. 57). — A method is described for pi eparing the 
neutral ammonium citrate used to dissolve reverted phosphoric acid. 

'“The method, though less satisfactory |than Huston's method], was 
worked out at this station prior to the publication of his work.” The 
method consists in tirst making triammouium citrate by mixing citric 
acid and ammonia of known strength in their equivalent proportions, 
and then adding citric; acid until the point of neutrality is reached. 

Results of the use of triammonium and strictly neutral ammonium 
citrates in fertilizer analysis (pp. 57, 58). — A comparison of these two 
reagents in the case of fourteen different, fertilizers showed that on an 
average the triauimonium citrate dissolved 0.23 per cent less than the 
neutral ammonium citrate, the difference in one case amounting to 1.23 
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per cent. The only case in which the triammonium citrate dissolved 
more was with fertilizers containing Redonda phosphate. 

^ A series of analyses using strictly neutral and slightly alkaline 
citrates (2 e. c. of 20 per cent ammonia to 100 c. c. citrate) on Redonda 
phosphate (4(5.0;* per cent total phosphoric acid), averaged 28.21 percent 
reverted phosphoric acid using neutral and 41.72 per cent reverted 
phosphoric acid using the alkaline citrate.” 

Use of hydrochloric acid la drying silage samples (p. 58). — It is sug- 
gested to sprinkle the acid over samples of silage before drying them to 
insure against loss of nitrogen. Tests made of dry ing samples with and 
without this treatment indicated that there may be “a loss of from 2 h 
to 5 percent of the total nitrogen present unless acid is used to jireveut 
this di sassoeiation,” 


METEOROLOGY, 

Climatology of North Carolina, H. H. Battle, 0. F. Yon Herr- 
mann, and R. Nunn ( Xorth Carolina Mia,, Climatology of North Caro - 
lina^pp.lt^C maps /). — This report includes a brief history of the North 
Carolina State weather service; a report of the work done during the 
year 1891 ; annual met urological summary for 189L; tables of normals 
for the State ; index of meteorological observations made in North ( -aro- 
lina from 1820 to 1891, inclusive; tables of monthly mean temperature 
and monthly rainfall at stations in North Carolina from 1820 to 1801, 
inclusive; tornadoes in North Carolina from 1820 to 1892; a brief 
sketch of the physical geography of North Carolina; and a general 
sketch of the climate of North Carolina. The meterological summary 
for 1801 is given in the following table: 

SiuiuiHiri/ of Mctcorologiral ohner rations. 


Pressure (inrlii s; 

Highest 
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Menu 
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The normal climatic conditions for North Carolina have been calcu- 
lated by combining all the reliable observations from 18715 to 1891, in- 
clusive. The results arc given in the following tabic : 

Normals for North Carolina. 


Pressure (inches) 

Temperature (degrees F ) 

Mean maximum 

Mean minimum 

Daily range 

Humiditv (percent) 

Rainfall (inches) 

Wind direction 

Ilouily velocity (miles* 
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The adaptability of the climate of North (-arolnu to human eomfmt and physical 
well-being is evident from the preceding summarx . To flic diversity of meteorologi- 
cal features corresponds uh wide a variety of vegetable piodnefs. both natural and 
cultivated. Plants whose natural habitat iH lower Canada, such as the white pme 
and sprnce, are found in the forests of the Nine Nidge, and in the soul lic.mtern portion 
of the State the palmetto and magnolia of semitropieal origin. The elinmtic con- 
ditions are favorable to the growth of a great variety of crops, as cotton, corn, 
tobacco, and small grains, which are the staple crop* of the State, as well as almost 
every kind of fruit and vegetable. 

Meteorological summary for August and September, 1892 

(MasmchunettK State Sta. Hal. Wo. -if, Oct., f8')2, p. 1 ). — A general sum- 
mary of observations, with brief notes on the weather. 

Meteorological observations, ( 3 . I). Warner (Massachusetts Watch 
Sta.. Meteorological Bid. No. 4(i, Oct., lS!)2,pp. /). — A daily and monthly 
summary for October, 189-*, of observations at the meteorological 
observatory of the station. 
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WATER— SOILS. 

W, H. Beal, Editor . 

Analyses of drinking water, J. L. Hills ( Vermont Sta. Report for 

1891 , p. 17). — -Tabulated analyses of 35 samples of well, spring', pond, 
and lake water lrorn different localities in Vermont. 

The soils of Oregon, U. W. Siiaw (Oregon 8ta. Bui . No. 21, Oct. , 

1892, pp. 20). — Discussions of the need of soil investigations, relation 
of geology to agriculture, origin of soils, classification of soils, and topog- 
raphy and geology of the State are accompanied by mechanical and 
chemical analyses and descriptions of nineteen representative soils of 
the bottom, hill, tide, and beach lands of western Oregon, principally 
of the Willamet te Valley, and two soils of eastern Oregon. 

The work reported was done in pursuance of a plan to make a com- 
plete agricultural and mineral survey of the State, but has not yet ad- 
vanced far enough to admit of definite conclusions being drawn. 

The State, comprising an area of 96,000 sq uai e miles, lies between 117' and 125' 1 
west longitude and 42' amP46 ’ nortli latitude. It is naturally divided into eastern 
and western Oregon by the Cascade. Mountains. The eastern portion is about 3,000 
feet above the level of the sea and embraces about two thirds of the State. That 
part of the State, togcthei with a part of Washington, often goes by the name of tint 

Inland Empire v since it is so surrounded by various mountain systems. The west- 
ern portion may well be divided into a northern and southern portion, the first of 
which comprises the. great Willamette Valley and a portion of the coast mountains. 
Throughout the entire western portion of the State theie is a multitude of small 
streams, furnishing an ample flow ot water during the cut ii«* season. The Willamette 
Valley, embracing about. 5,000,000 acres, is by fiu the largest vallev in the State. It 
is about 130 miles in length by 60 in width, and extends from a low range of hills on 
the south (( Jalipooias) to Portland on the noitli. To show how well watered is this 
valley it maj he stated that over forty streams feed the Willamette in its course, 
and the stream is uavigable for about 100 miles from its month. 

The soils of the valley may he classified under two general heads, viz, those of the 
foothills and those of the bottom lauds extending along each hank of the river. The 
former comprise a holt of rolling land extending nearly around the prairie and merg- 
ing into the mountains. The prevailing soils are of basaltic origin mixed with more 
or less sandstone soil on the w est side. The purely basaltic soils are mostly confined 
to the hilltops wliefc they are generated. All the “ bottom land” is of an alluvial 
nature and varies greatly in depth, from a few inches to many feet. It is made up 
of the washings from the hills, and constats, us one would infer from the above, of a 
decomposed volcanic substance, somewhat basalt ic in nature, mixed with sand and 
a. large amount of alluvial deposit and vegetable mold or “humus,” the last-named 
substance being the more abundant in this portion of the State because of the larger 
rainfall. * * * 

As we pass into the southern division of western Oregon Mesozoic strata are prom- 
inent. * * * As the rocks, so the soils here are quite varied, ami it is not un- 

common to find a half dozen different soils on 160 acres. The predominating soil of 
this portion seems to be a red clay, which terminates in the high plateaus. Black 
loams, with vegetable debris, are found along the principal valleys, where granitic 
soil is not uncommon. 
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FERTILIZERS. 

W. H. Beal, Editor. 

Analyses of fertilizers, E. B. Voorhees (New Jersey Stas. Bui . 
No. 89, Oct. 10 7 1892. pp. 40 ). — Tables give the analyses and valuation 
of 248 samples of fertilizing materials, including compound fertilizers, 
ground bone, dissolved bone, soot, wool waste, wood ashes, muck, 
ashes, and marl. 

The average composition, selling price, and commercial valuation 
of com plete fertilizers for 1801 and 1892 are given in the following tabu- 
lation : 


Tears. 

Total 

nitrogen 

Total 
phos- 
! plioiio 
and 

Available 

pllOS 

plioi ir 
acid. 

Insoluble ' 
, phoH- 
plmiir 
mud. 


Station 
\ ahisi- 
1 loll 

1 

1801 

1802 

1 2 71 

I 2.71 

! 

lo 12 
10 . .18 | 

7 20 
7 . 70 

2 80 
! 2 . 07 

4.21 FM 20 

4 50 ! 04 10 j 

! J 

$25. 01 
25 00 


The average soiling puce is practically identical with tlint of Inst year, wlulo the. 
gain in tpiality is more than sufficient to nil act any decrease due to the use of the 
lower values. * * 

This year the average selling price per ton | of ground hone] is $31.35, and the sta- 
tion's valuations $33.78. In 1891 the average selling price was $31.99 and the sta- 
tion’s valuations $31.97. A derided gain is ohsened in both directions, viz, an 
increase in valuation of $1.81 per ton and a decrease in average selling price of 81 
cents per ton. Lost year the cost pel pound of the nitrogen and phosphoric acid in 
the different grades was practically identical with the station’s schedule of prices; 
this year the cost is about 8 per cent lower than the schedule. ’ ’ v The results 

of the analyses of dissolved bone are m accord with those secured in pivunus years, 
viz, that these products furnish readily available forms of nitrogen and phosphoric 
acid at much cheaper rates than the majority of complete fertilizers. 

Fertilizer inspection in Rhode Island, H. , 1 . Wiieelek aiul B. L. 
Hartwell, (Rhode Inland Sta. Bui. A '<>. 19, Nrpt„ 189:1, pp. Cl -70). — 
Analyses of 41 samples of fertilizing materials, including compound 
fertilizers, wood ashes, muriate of potash, and nitrate of soda, together 
with comments on the compliance with guaranties in 1891 and 1892. 
The figures show an improvement in this regard during 189U. 

Analyses of licensed fertilizers ( Vermont Stu. Report for 1891, pp, 
35-37). — An abstract, of Bulletin No. 23 of the station ( K. S. It., voi. 
II, p. 744). 

Analyses of miscellaneous fertilizers, J. L. Hills ( Vermont Sta. 
Report /or 1891, pp. 15, 1C). — Tabulated analyses of muck, wood ashes, 
limekiln ashes, bone meal, tankage, muriate of potash, and compound 
fertilizers. 

11804— No. 6 2 
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FIELD CROPS. 

A. C. 'I'm k, Editor. 

The relation of number of eyes on the seed tubers of potatoes 
to the product, J. C. Arthur ( Indiana Sta, BuL No. 42 , Nov., 1892 , 
pp. 105-118, fig*. d). 

Synopsis . — Selected data, from experiments during three years are given, showing 
the number of stalks j»er eye produced from cuttings having from one to four 
eyes, and from whole tubers; the number of stalks as related to the weight of 
the seed materials in cuttings and whole tubers; the effect of bisee>ting the 
eyes oil the number of stalks prod need ; and the relation of the number of stalks 
per hill to the yield. In general it appears that within certain limits the yield 
will increase with an increase in the weight of the euttings used for seed, and 
that the exact number of eyes per cutting is relatively unimportant, bisecting 
the eyes is likely to increase rather than diminish the number of stalks. 

Experiments with reference to the relation of the number of eyes on 
the seed tuber of potatoes to the product have been conducted at the 
station during the past three years on the following plan : 

From a very large supply of seed material only perfect tubers of uniform shape 
[arc selected]. Those are assort, ed according to weight. For each grad** a variation 
of A ounce is allowed ; thus all tubers ranging between £ ounce and 1£ ounces are 
put into the 1 -ounce grade; all between It and 1$ ounces into the l^-ouuec grade; all 
between If and ounces into the 2-ounce grade, and so on up to the largest tubers 
obtainable. When pieces of* tubers are used as seed material they are taken only 
from the central part of the tuber unless otherwise speeilied, and are trimmed care- 
fully until brought to the exact weight, desired. In order to secure as uniform con- 
ditions of grow th as possible, the planting is done in hills 3 feet apart each way un- 
less otherwise speeilied. The record of the appearance of the iirst stalk above the 
ground, of the number of stalks, and of the yield is kept for each hill separately. 

From the mass of data collected the materials for this bulletin have 
been selected. In the following table is given the number of stalks per 
eye produced when the seed tubers are cut into pieces weighing 40 
grains (about ounces) each: 


Number of stalks compared with number of eyes, eat tubers ♦ 


Dat e of 

plant* Variety, 

mg. 


Apr. 18 P urban k 

Apr. 18 . . «lo . 

Apr. 38 do 

Jure 25 Iteautv oi Helmut 

.Time 25 . ... do 

J line 25 do 

,1 une 25 do 

J nne 25 do 

Juutf 25 do 

June 25 : do 

June 25 j Hurlmnk 

June 25 , .. -do 

June 25 .. . do 

June 25 j do 
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This gives for 1, 2, 3, and l ay© places, cut to a uniform weight of 40 grams, an 
average of 3.29, 2, 1.54, and 1.25 stalks to the eye, respectively, being 3.3, 4, 4.6, and 
5 stalks per piece. This makes it apparent that when the weight of the pieces 
remains constant the number of stalks per eye rapidly decreases tlie more eyes 
the piece contains, and at the same time the number of stalks per piece somewhat 
increases. 

[Keeping the number of eyes constant, wo find that] two pieces (80 grams) with 
one eye each will give nearly as many stalks as one piece (40 grams) with two eyes; 
that three pieces (120 grams) witli one eye each will give about twice as many stalks 
as one piece (40 grams) with three eyes; and that four pieces (160 grams) with one 
eye each will give not much more than twice as many stalks as one piece (40 grams) 
with four eyes. From this it appears that increasing the number of pieces and 
thereby increasing the total weight of the* seed material increases the number of 
stalks for any certain number of eyes, but not in the same proportion. Wo may look 
at the matter in quite another way by comparing undivided pieces with the same 
number of eyes but of different weights. Thus 40- gram pieces give more stalks to 
the piece than 20-gram pieces having the same uuiubci of eyes; but the limited data 
makes close comparison impossible. * * * 

Now as pieces of uniform weight, give but a small increase in the number of stalks 
by increasing the number of eyes to a piece, and as the increase in weight of the 
pieces will in itself cause a decided increase in the number of stalks, it is apparent 
that when pieces increase both in weight and in number of eyes at the same time 
the weight of the piece will he the more important factor. 

Wlien whole tubers were used for seed the results were as indicated 
in the following table: 

Number of stalks compared with number of eyes, whole tubers. 


Pate <>f plant 


Vajiety. 


y 12, 1 H01 


1)<> . ... 

. . «lo 

Do . . 

. .. do ... 

v 23, 1802 

.... do - . 

Do 

... do 

Do 

. ..do .. 

Do 


Do 

do .. 

Do 

. ... do 

Do 

do . 

Do 

do. . 

)e 25, 1802 l 

i. .do... 

Do .. 

.do... 

Do 1 

1 do.. 

Do | 

do. 

Do i 

do 

Do 1 

1 Beauty ol 1 

Do 

do . 

Do 1 

L ... do . 

Do 

j. . do 




i i 

i Number j 
ol t libel h ! 

i 

A verago 
weight of 

1 libers. 


General 
average 
of stalk a 
per tuber. 


Oz 

\ drams. 





10 

n 

14 

43 

8 

| 5 51 

5. 3 \ 


0 

( 43 

0 

5.5 

! li 

if 

1 43 

10 

5. 6 1 

S 


. i 5 

2* 

1 7] 

10 

5.8 

1 



n 1 

71 

11 

5.0 



J 8 

‘4 ! 

71 

12 

6-»l 


! * 

24 

2* 

71 

71 

13 

17 

5 6 
5.8 


5 7 

j 8 

2* 

71 

18 

5.1 



I H 

4 

71 

10 

5.8 



•1 « 

24 

71 

20 

ft 8 



-1 H 

3 

85 

14 

10 8 



K 

3 

85 

15 

]!> 5 



8 

3 

85 

16 

11 5 


11.3 

8 

3 

85 

17 

11.9 



8 

3 

85 

18 

11.7 


■ 

8 

3 

85 

11 

9 91 

! 


8 

3 

85 

13 

10 8 

i 

10.0 

8 

3 

85 

15 

10 ft 


8 

3 

85 

17 

1 

8. 6 J 

1 



This table brings out the fact very strikingly that when the tubers are of the same 
variety and weight the u amber of shoots does not perceptibly increase with the in- 
crease of eyes on the tuber. This is probably not in anywise due to the fact that 
the pieces are uncut tubers, but chiefly to the comparatively small amount of nutri- 
ment available for each oye. * * * 

One apparent discrepancy requires a word of comment. The number of stalks 
from 71-gram tubers is but slightly larger than the number from 43-gram tubers, 
while from 85-gram tubers the number is about twice as great. This irregularity is 
doubtless due to the influence of temperature, moisture, or some such factor intro- 
duced by conducting the experiments upon different dates. How much influence 
these factors may exert cau not be estimated, as no exact data are available. 
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The far greater importance of the weight of the seed material than of the number 
of eyes present in determining the number of shoots, has now been made evident. 
Further data may now be brought forward to show that in practice the particular 
number of eyes upon a piece is of slight moment, while the weight is highly impor- 
tant. 

If seed material is cut into pieces of deli ni to weight, without regard to the num- 
ber of eyes, of course assuming that each piece is not wholly without eyes, definite 
relations will be found to exist between the weight of the piece planted and the 
number of stalks it giv r cs rise to. 


Number of stalks compared with weight of seed material , cut tubers . 


Date of plant, 
ing. 


Tar iet-y. 


Apr. lit 1800 
Apr 80, 1800 

Do 

l)o 

Do 

Apr 23, 1801 
Do 

Do ... . 

Do 

Do 

Apr. 28, 181)1 
Apr. 80. 1892 


White Star. 
Du r bn nk . . 

do .. . 

do ... 

. . . do ... 

do .... 

do ... 

do 

.. ..do ... 

do 

. ...do ... 


Weight 
of parent- 
tuber. 


Ounces 
(0 
2* • 
4 
6 

3.V 

H 

•‘H 

3 


Number 

"" 

Weight. 

Stalks 

of pioooM, 

of piece. 

per piece. 

80 

Grains . 
20 

2.0 

20 

20 

1.8 

40 

20 

1.0 

77 

20 

1 9 

106 

20 

1.8 

40 

20 

4.0 

40 

40 

4.9 

40 

60 

6 0 

40 

80 

7 3 

40 

100 

7.2 

40 

60 

6 l 

39 

60 

5.6 


These data show that pieces of the same weight give approximately the same 
number of shoots, even when cut from different -sized tubers, while pieces increasing 
in weight in a regular series from 20 to 100 grams give an increasing number of 
shoots. A still further inspection will show that the increase in the number of 
shoots does not keep pace with the increase in the weight of the piece, which is 
essentially what was found in the ease of pieces cut to eyes. 


Number of stalks compared with weight of seed material, whole tubers. 


Date of plant- 
ing. 


Variety. 


1891 


May 3, 1800 
Do.. 

Do. 

Apr. 20, 

Do.. 
Do-. 

IV* . 

Do. 

Do. 

May 22, 1892 
Do.. 

Do. 

Do . 

Do . 

Do . 

Do. . 
Do.. 


Burbank 

.. do 

. ...do 

do 

do 

do 

do 

... -do 

do 

Beauty of Hebron 

do 

do 

. ..do 

.... do 

do 

do 

do 


N umber 
of tubers. 

A vorago 
weight of 
tubers. 

Average 
number 
of stalks 
per tuber. 


Ounce*. 


40 

H 

4.2 

40 

4 

8.0 

40 

4 

8.8 

40 

1 

2.9 

40 

11 

4.6 

40 

2 

5.8 

40 

3 

6.9 

20 

4 

6.2 

20 

5 

6.4 

40 

2 

4.9 

40 

2fr 

6.7 

40 

3 

6.3 

40 

3} 

7.0 

40 

4 

7.6 

40 

4* 

8.5 

40 

5 

8.9 

40 

51 

9.4 


[These figures indicate that] the heavier the tuber the more shoots it will send 
out. Further inspection will show that the same law of restricted increase holds 
true as in the case of cut tubers, The law may be stated as follows : A series of 
tubers or pieces of tubers increasing in weight by a constant arithmetical difference, 
will give rioe to shoots whose numbers form a series the terms of which bear a 
decreasing ratio to the corresponding terms of tlie first-named series. 
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Tlie data thus far given go to show that in cutting seed potatoes the 
weight of the piece is the only thing which needs to he considered. 
To answer the objection that by cutting pieces of equal weight some of 
the eyes would be out in two and thus destroyed, the following experi- 
ment is cited: 

Pieces were cut to weigh 20 grains each, half the number containing one eye to 
the piece and half containing two eyes; another set was prepared in the name 
manner, except that the pieces w ere out to weigh 40 grants each. Half tlie pieces 
containing one eye to the piece and also half containing two eyes were then cut in 
two so as to divide each eye through the middle, and the whole number planted in 
the open ground. 

Effect of bisecting the egos of a potato tuber. 


of trial 

Variety. 

Weight 
of pHM e 

N umber 
oi eyes 
jpei piece 

Number t 

En <•» I 

whole, 16 ! 
pieces 

liat glow. 

K> es 
bisected, 
8 pieces 

Average i 
stalks p< 

E\es 
w hole. 

[lumber of 
i*r piece 

Eves 

bisected. 

lime 25, 1 SOU 

Burbank 

Ora ms. 
•JO 

1 

; l 

11 1 

7 

l » 

2 0 

Dm . 

- .do 

JO 

2 

16 

7 

2 7 

4.0 

Do . 

j do. 

40 

j 1 

J6 

6 

J 2 

2. 7 

Do 

1 (io . 

40 

1 . 

i 1! 

16 

7 

2.3 

S! 7 


i j 






Not only did most of the pieces with bisected eyes grow, but they produced in 
veiy instance moio shoots than those with e\es undisturbed. This apparently 
augmented gi owth is undoubtedly due t.«i the fact, which has already been pointed 
out, that increasing the number of pines planted also increases the number of 
stalks, hut in a diminished ratio. * A * 

Each half of a bisected eye produced nearly as many stalks as each whole eye. 
This need not seem odd if it is remembered that the potato eye is in reality made, 
up of a group ot buds, only one or two of which usually grow, ami that cutting 
through this group would most likely leave uninjured buds upon each piece in 
viable condition. 

Tlie relation between the number of stalks and the yield is shown in 
tlie following summary of an experiment : 

Af umber of stalks per hill compared with the yuld. 


Variety. 

Size of tuber 
planted. 

! 

o cL 
© 01 

a r-« 

J* 

<5 o 

A verage number 
of tubers per bill. 

A verage weight of 
tubeis per bill. 

Yield per acre. 

© 

.2 

» 

< 

Small. 

Large. 

00 

0) 

N 

« 

I 

Large. 

All sizes. 

Small. 

Large. 


Oz. 





Or. 

Or. 

Or. 

Ut/wJ 

Bush. 

Bush . 

Burbank 

1 

4.3 

5.8 

4.5 

3.3 

212 

90 

122 

38 j 

16 ; 

22 

Do 

H 

4.9 

7 9 

5.2 

2.7 

374 

125 

249 

67 | 

23 

44 

Do 

2 

6.0 

9.6 

6.1 

3.5 

407 

156 

311 

83 

28 

66 

Do 

2J 

6.7 

n.o 

7.9 

3.7 

518 

20J j 

317 

92 

36 

66 

Do 

ft 

7.9 

32. G 

8.2 

4 4 ; 

635 

212 

423 

113 

38 

75 

l>o 

3J 

8.4 

15.2 

10.2 

5.0 

673 

188 

485 

120 

34 

86 

Uo 

4 

9.0 

17.3 

10.4 

6.9 

915 

273 

642 

163 

49 

114 

Do 

44 

9.6 

18.4 

11.2 

7.2 

967 

282 

685 

172 

50 

122 

Uo 

5 

n.o 

19.4 

12. 2 

7.2 

983 

309 

674 

175 

55 

120 

Beauty of Hebron 

i 

4.9 

15. 1 

8 3 

6.8 

883 

209 

674 

157 

37 

120 

1)0 

24 : 

5.7 

16.9 

9.8 

7.1 

953 

235 

718 

169 

41 

128 

3)o 

n 

G. 3 

18.6 

10.9 

7.7 

1,015 I 

278 

737 

183 

50 

m 

l)o 

34 

7.0 

38.2 

10.4 

7.8 

3,072 

289 

783 

191 

52 

339 

J)o 

4 

7.6 

' 20.4 

11.8 

8,6 

1,213 

323 

860 

216 

58 : 

358 

Do 

H 

8.5 

21.6 

12.4 

9.2 

3,282 

364 

918 

228 

65 

163 

13o 

0 

8.9 

j 22.4 

13.8 

8.6 

1,265 

383 

882 

225 

08 

157 
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There is a uniform increase in the average number of stalks per hill to correspond 
with the increased size of the seed tuber used. With the increase of the number 
of stalks per hill there is also a practically uniform increase in the weight of the 
product, whether considered as total yield or separated into small and large 
tubers. * * * 

We have therefore family arrived at the conclusion that the weight of the piece 
is, in comparison with the number of eyes, the all-important factor in preparing seed 
material, and that within certain limits heavier pieces give larger yields. 

Ensiling turnips ( Vermont Sta . Report Jor 1891, p. 88 ). — A trial 
of ensiling turnips resulted disastrously. 

Effect of fertilizers on the composition of crops, J. L. Hills 
(Vermont 811 a. Report for 1S91, pp. 50-5 J ). — For three successive years 
corn, peas and oats, and rye have been grown on 1G differently fertilized 
plats, and analyses made of the crop to determine the amount of ferti- 
lizing ingredients removed by the crop on different plats. The results 
tor the three years as summarized in two tables. u seem to indicate that 
phosphoric acid was most needed on this soil and with these crops, and 
that it lasted longer and gave better returns than the other ingredi- 
ents. The soluble forms on the whole did better, but similar money 
value in the insoluble forms might have done as well.” 


DISEASES OF PLANTS. 

Wai.tkr H. Evans, Editor. 

Alfalfa root rot, G. W. Curtis (Texan Sta. Bui. No. 22, Sept., 1892 , 
pp. 211-215). — The cause of this disease is said to be the same as that 
of the 4 * root rot of cotton,” which was described under the name Ozo- 
nium aurieomum in Bulletin No. 7 of the Texas Station (E. S. R., vol. I, 
p. 3L8). In the field the disease spreads from a center in an almost 
perfect circle at a rate of 50 or 60 feet per season, completely killing all 
plants in such an area. Flowing around such patches, even at quite a 
distance from where the disease is manifest, had no effect in check- 
ing its spread. During the cool season the dying of the plants ceases, 
to begin again upon the return of hot, dry weather. An examination 
of the roots shows that the fungus first attacks the crown and works 
downward to a depth of from G to 10 inches, beyond which the roots 
seem unaffected. The identification of the fungus was made by G. F. 
Atkinson. He says: “I am absolutely certain that one of the fungi 
which 1 find in the alfalfa roots sent me is identical with the Ozonium 
aurieomum, described m the Annual Report of Texas Station for 1889 
[also in Bulletin No. 7J. * * * Besides this 1 have found two other 
fungi, one a saprophytic mueor, which probably has nothing to do with 
the disease, the other an exceedingly active parasite, which 1 have re- 
cently separated from young cotton plants which had rotted off at the 
crown.” Sowing salt plentifully in cotton fields seems to have lessened 
the loss from root rot and the same agent is to be tried on alfalfa. 
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Kerosene will also be tried. It is expected that the alfalfa may be 
killed where thin fungicide is used, but that the progress of the disease 
will also be stopped. 

Report of botanist of Vermont Station, L. E. Jones ( Vermont Sta. 
Report for 18!U, pp. 1X8-1 /<?). — The subjects reported upon are, (1) use 
of Bordeaux mixture iu potato rot and potato blight, (2) comparative 
tests of fungicides for potato blight, (.‘5) a new potato disease, (4) 
treatment for apple and pear scab, (5) apple rust and cedar apples 
((>) arspot disease of Baldwin apples, (7) brown rot of plums, (8) oat 
smnt, (h) effect of various fungicides upon seed corn, (10) lettuce mil- 
dew and rot, (11) Vermont weeds. The notes on the potato blight and 
rot, a new potato disease, apple and pear scab, and oat smut are con- 
tinuations or abridgments of articles in Bulletin No. 28 of the station 
(15. >S. E., vol. in, ]>. 801). In the comparative tests of fungicides for 
potato blight and rot, four formulas were used, (1) the standard Bor- 
deaux mixture; (2) a weaker Bordeaux mixture, containing 83 gallons 
of water instead of 22; (3) ammoniaca! copper carbonate; and (4) a 
glue mixture, the formula of which is sodium carbonate 12 ounces, 
copper sulphate 10 ounces, liquid glue 8 ounces, and water 45 gallons. 
The fungicides were used in live potato fields. Through a misunder- 
standing only tiiose potatoes dug from the vines treated with the full 
strength Bordeaux mixture were measured for comparison, and the 
increase was 2(> per emit over the yield in the untreated rows. Both the 
ammoniacal copper carbonate and tin* glue, mixture injured the leaves 
to a considerable degree. The, experiment Avith apple rust as caused 
by cedar apples is in the same line ns that mentioned in llie Annual 
Report of the station for 1800 (15. S. K,, vol. ill, p. 470). 

A spot disease of the Baldwin apple, which has become quite common 
throughout the State, is mentioned. The apples showed sunken spots 
the size of a pea or larger. 

The flesh underneath the spot showed hrown discoloration for l inch or more in 
depth, and this discolored pmtjon was unite hitter to the taste. Specimens, of the 
diseased apples placed in a moist chamber soon developed small grayish pustules at 
or near the center of the spot, the pustule being from to \ inch in diameter. 
Microscopic examination of these pustules showed their fungous nature, and their 
general occurrence upon the center of the blown spots indicated a direct causal 
connection of the fungus with the spot. 

Mr. J. U. Ellis, of Newfiold, New Jersey, identified then fungus as being probably 
Dotkidea pom'ujma, Hcliu. 

Owing to a lack of material the study of the fungus was not com- 
pleted, but will be continued another year, inquiry fails to iind any 
notice of this disease except on the variety from which it receives its 
name. 

A description of the brown rot of plums, caused by Mon ilia fr ueti- 
geniiy is given, together with an account of the method by which the 
spores are carried over the winter and suggestions as to remedial treat- 
ment . Details of experiments made with oats treated for smut are 
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given. They were carried on during the past season on the plan set 
forth in Bulletin No. 28, referred to above. 

The effect of several fungicides on the vitality of seed corn is given. 
Treatment of 2 varieties of corn with water heated to from 100° to 150° F. 
was attempted, with the following result: One variety of low vitality 
was injured by treating it with water heated above 120°; below that 
temperature the treatment seemed beneficial; with the other variety 
no perceptible effect, even for the highest temperature, was noted. 
Soaking the seed in Bordeaux mixture was somewhat beneficial. Soak- 
ing for fifteen minutes in copper- sulphate solutions had no effect. If 
this trea tment was continued for an hour or longer the seed was injured. 

Mention is made of the occurrence of lettuce mildew (Veronospora 
ga ngt i/or mis) and lettuce rot (Potrytis vulgaris) in the greenhouse of the 
station. Fumigation with sulphur removed every trace of the former. 
The, rot was much worse upon some varieties than upon others, the 
u head v varieties being the only ones attacked. 

A list of forty two of the weeds of Vermont is given, of which the 
following may be considered as the “worst weeds:" Quack grass (Agro- 
pyrum repens ), white daisy (Chrysanthemum Leuvuniheimnn ), charlock 
(lirassiea spp.), live forever (Antenna via pJantaginifoUa ), liawkweed 
(Hierueenm anrantiaeum ), lance-leaved plantain (PI a n tag o laneeolata ), 
wild carrot (Daueus earota ), brake (Osmunda cinnamomea ), yellow dock 
(K\mex crispus), and Canada thistle ((Uncus arvensis), 

ENTOMOLOGY. 

The pear tree psylla, M. V. Sein<ikel4ND (New Yorh Cornell St a. 
Jiuh No. I /, Oe/„ lMVXy pp. /67-J<SY/, Jigs. 8). 

SynopHM . — A report of studies and observations on the pear troo psylla (Vsylla pyri- 
cola) hy the author under the following heads: Past history; rlassilication ; indi- 
cations of presence; appearance and hi© history, including a detailed account 
of a single generation from breeding-cage experiments; methods of repression ; 
technical descriptions of nymph and adult forms; and bibliography and syn- 
onyms. A short or account of these investigations was published in the proceed- 
ings of the Association of Economic Entomologists in Insect Life, vol. V, pp. 
100-103. 

The pear tree psylla was introduced into Connecticut from Europe 
in 1832, and has been quite widely distributed over the northeastern 
portion of the United States as far west as the Mississippi Valley. In 
1801 it did great damage to pear orchards in-certain localities in New 
York and New England. Trees attacked by this insect show a- weak- 
ened vitality early in the season. The new gi'owth is restricted and 
soon begins to wither. The leaves turn yellow and by midsummer 
very many of the leaves and half-formed fruits have fallen to the 
ground. Immense quantities of a sweet fluid called honeydew cover 
the twigs, branches, and trunks of the trees. This honeydew is at ftrst 
dear, but is soou tilled with a black fungus (Fumago salicma )• 
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The following summary is taken from the article in TnsectLifc above 
referred to: 

Th** adult insect measures scarcely 3 mm. in length, is very active, and strikingly 
resembles a cicada in miniature. The nymphs arc oval, exceedingly Hat, of a light 
yellowish color when young, but becoming blackish, with distinct markings when 
full-grown The light yellowish cylindrical-ovate eggs, which are scarcely visible 
to the unaided eye, arc attached by a short, stalk near the larger end and have a long, 
slender thread projecting from the smaller end. 

My observations upon this pest began in December, 1S9J. At that time adults and 
a few nymphs were found hidden in the crevices of the bark of the pear trees; no 
eggs were found. 'Hie hibernating adults were watched and tlie, trees carefully ex- 
amined at various times during tin* winter, but no eggs were laid until about April 
10, when (he adults were frequently seen in eopulation. These eggs were laid in the 
ereases ot the youngei In undies about the bases of terminal buds. Eggs on branehes 
brought into the msec In ry at this time batched m eleven days, but in the field the 
nymphs did not emerge until about May 10. when the leaves had begun to unfold. 
The minute creatures immediately crawled as fai as possible into the leaf axils and 
began sucking the sap. This seems to he the favorite point of attack through the 
season, and nymphs arc invariably found in the leaf axiU m on the stems of the 
fruit, unless v cry nu morons, when they cluster about the branehes just below the 
loaves oi along tin* rnidub of the leaves. They prefer the voungerand tenderer 
branches and leaves, which often droop early in the Mason tioin the excessive loss 
of sap occasioned. 

By careful observations upon isolated individuals 1 have found that the nymphs 
molt five times, including the one at which the, adult insect appeals. 

Adults of the fust, spring brood began to appear about dune 1. For t wo days after 
emerging they were of a greenish color and then took on the characteristic red and 
black markings. Eggs from thes*- adults were plentiful about .June 15 and were 
found on the under side of tin* youngei leaves, usually partially hidden in the, pubes- 
cence along each side of the midrib. Adults of this second brood appeared in about 
thirty days, or .July 15. TJieie will thus he at least three and probably four broods 
during the season. I hiring the summer all stages of the insect may he found on the 
trees, owing to the overlapping of the broods. 

The summer forms of the adults are smaller and less intense in coloring than the 
hibernating adults. In the former the front wings are of a yellowish tinge, and the 
veins, even in dark specimens, are light yellow, while the front w ings of the latter 
arc nearly transparent, with dark shades in the cells and very dark brown or black 
veins. After a careful comparison of both forms with the descriptions of the four 
known pearpsyllus, pyri t pyricoln , pyri*uyti< and simulant, I am led to believe that the 
insect in question is Pmylla pyricola, and that I'sylla dmilans is the winter variety or 
hibernating form of pyrivohi. 

Last year the nymphs were so numerous by June 15 that the honcydow secreted 
covered the branches and trunks of the trees, and was accompanied by the usual 
black fungus, which gave the trees a very smoky, unhealthy appearance. The 
honeydew appears to be secreted only by the nymphs, but in what manner I do not 
know. The excrement and honeydew arc distinct, the former having a firm, whitish 
appearance, while the latter is clear like water. I think both secretions come from 
the anus. 

Witlia view to finding an effective means of destroying this pest, eggs 
were dipped into kerosene emulsion (full strength and diluted with three 
parts of water heated to 130° F.), undiluted kerosene, turpentine emul- 
sion (diluted with three parts of water), undiluted turpentine, crude 
carbolic acid emulsion (diluted with teu parts of water), resiu wash 
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(triple strength and heated to 130° F.), whale-oil soap (doable strength), 
sulphate of potash wash (double strength), concentrated potash (1 pound 
to 1. gallon of water), and undiluted benzine. In all eases the eggs 
hatched a tew days after treatment. 

Nymphs dipped in kerosene emulsion were killed even when the 
emulsion was diluted with twenty-five parts of water. Spraying ex- 
periments with the kerosene emulsion were also successful. 

By carefully examining the lives before and soon after spraying, it was estimated 
that from 75 to 90 per cent of the nymphs were killed by one spraying with kerosene 
emulsion diluted with twenty -five parts of water. Some of the nymphs had by this 
time become nearly full grown, but those were as quickly and effectually destroyed 
as were the young ones. The habit of ilio nymphs of feeding in the leaf axils made 
if easier for the spray to reach them; the liquid would naturally run down the leaf 
petioles and twigs and gather in the axils, and thus become very effective, it was 
found that 2 quarts of the dilution was sufficient for a large d\\ arf tree; and thirteen 
Hueh trees could easily bo sprayed in half an hour w ith a knapsack sprayer. It would 
of course take more time and material to spray the large standard trees, hut the 
whole cost for each tree would not be more than 1 cent a tree for time and ma- 
terial. * * * 

The lioucydow did not interfere with the action of the insecticide this year — 1892. 
This was probably due to the fact- t hat many hard show ers fell during the early part 
of the season. The rain washed off much of the secretion. This fact should bo 
taken advantage of by fruit growers in spraying for the pest. Spray soon after a 
heavy rain storm if possible; a shower soon sifter spraying will not lessen the de- 
structiveness of the, emulsion as the nymphs aie killed almost instantly. * * * 

The best time to spray is early in the spring just after tin* leaves liuve expanded. 
In 1892 about May 15 was the best time. Then this iirst brood of nymphs had all 
emerged and were exposed in the, axils. It was this first brood that did the most 
damage in 1891. Therefore it is very impoitaut that the insect should be cheeked 
early in the season. 

The white grub, G. LI. Pkhkins ( Vermont tita. Report for 1891, pp. 
111 - 150 ). — Accounts of observations by tlie author on the life history 
of species of Lachnosterua prevalent in Vermont, and notes on experi- 
ments for their repression. 

Until recently all writers have declared lliat the Lavhuoftievna larva*, the white 
grubs, complete their growth in the spring or early mi turner and then in a short 
time change to beetles. Our observations show very conclusively that this is not 
true, but. that the larva*, get their full growth during the early summer, enter the 
chrysalid state, and emerge as perfect beetles late in the summer or early in the fall. 
They remain more or lews dormant during the winter in the ground, a few coming 
IVom the ground in the fall, but most not until the following spring. The eggs are 
laid in spring and the beetles die in early summer. 

Mites, thought to bo of the genus Tyroglyphux or Rhizoglyphus , were 
observed on the legs of larva*- (lug from the ground early in March. 
The fungus Cordyccpu ravendii was on larva* dug April 2. Lame ot 
three sizes were found in the ground at the same time. 

Altogether several hundred larva* were collected and placed in boxes, where they 
could be watched. They continued in excellent condition throughout the summer, 
but, with two exceptions, showed no indication of pupation until September. These 
two made cells and pupated early in May. The rest were all changed to beetles by 
the last of September. There was no appreciable change in size or appearance of 
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the large larvae during the summer, although as they were supplied with turf they 
did not lack food. * " * 

The first beetles appear usually about the first of May, but unless the season is 
unusually early they arc not at all abundant until the middle of May or even later. 
After the middle of May the numbers increase until after the first of June, when 
usually there is a decrease. Few are seen after the last of June until the new brood 
makes its appearance as a few stragglers in September, October, or even November. 
These last probably all perish from cold; some certainly do. 

The common species here are Lachnoatvrna dubia, Smith, and L.fuxeu, Froh. Very 
much less common are h, gran din, Smith, L. areuata. Smith, L. inaperala , Smith, 
and L. nujosa , Mels. Usually more males than females wore taken. 

Larva* kept, for a week in frozen ground in January were killed. 
Other similar experiments gave the same results. u Vet some of the 
grubs dug* from frozen ground in March were, to all appearances, not. 
injured.” 

drubs kept for weeks in sand almost entirely free from vegetable 
matter were not starved. Dryness of the soil injures the grubs and 
if long continued destroys them. Potash salts were not especially 
injurious to the grubs unless used in large quantities. Salt and 
wood ashes were unsuccessfully used as insecticides for these grubs. 
Disulphide of carbon and kerosene emulsion were effective. Ants, 
frogs, raccoons, and other encmicS ot the grub are mentioned. 

Notes on insecticides, (l. 11. Perkins ( Vermont Sia. Report for 
1891, pp. 155-1, T/> >. — Brief notes on the author’s experience with Paris 
green, kerosene emulsion, and potash salts. Naphthaline has been 
found to be an efficient repellent of moths, while pyretlirum and cedar 
chips were of no use for this purpose. 
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Analyses of maple sugar and feeding stuffs, J. L. Hills (Ver- 
mont (Ha. Report for 1891, pp. f8, 19). — Results of the determination 
of sugar in 01 samples of maple sugar, and analyses oi* the following 
feeding stuffs: Hay from tall fescue, red Lop, all alia, orchard grass, 
ithode. Island beut grass, fowl meadow oat grass, fowl meadow grass, 
timothy, green barley, damaged corn meal, mixed meal, corn germ feed, 
cream gluten feed, and animal meal. The percentage of sugar in the 
different samples of maple sugar ranged from 70 (very wet) to 00.5 (white 
granulated crystal). 

Experiments in feeding steers, O. 0. Gkoroeson, F. O. Burtis, 
and W. Hhhlton (Kansas Sta. Bui. No. 51, Sept., 1892, pp . 51-98, 
plates 8). 

Synopsis , — A comparison on four lots of live steers each of stall-feeding and feeding in 
the yard in winter, of whole corn and corn meal, and of corn men! and a rich 
nitrogenous grain mixture. After six months 1 feeding the animals were sold 
and slaughtered. All were fed at a financial loss. The lot fed the nitrogenous 
ration were pronounced in much the best condition and prodmod gain at rela- 
tively the lowest oust for food. The results were in favor of stall-feeding, and 
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indicate that the expense of fattening may be considerably increased by outdoor 
feeding in winter. The results as to the relative value of whole corn and com 
meal were inconclusive. The experiment calls attention to the losses winch 
may result from feeding steers beyond a certain weight, showing that beyond 
a certain point the amount of food required per pound of gain in weight 
increased considerably. 

The questions for which answers were sought in this experiment were: 
“Is the exclusive corn diet, which is well-nigh universal in these States, 
the cheapest way of finishing beeves for market? is there anything 
gained by sheltering fattening beeves? Do we get better returns from 
corn meal than from whole corn?” Twenty grade Shorthorn steers, 
three-year-olds, selected from a herd of nearly two hundred, were di- 
vided into lour lots of five animals each. Two lots wore fed on whole 
corn, corn fodder, and prairie hay, one lot being confined in the barn 
and the other in an open yard containing a shed open on the south 
side. The other two lots wore fed in t he barn, one receiving corn meal, 
corn fodder, and prairie hay, and the other a mixture of corn meal, lin- 
seed meal, bran, shorts, corn fodder, and prairie hay. The feeding 
lasted from November 30 to May 30. The amount of food given was 
regulated by the appetite of each animal. Tin* nutritive ratios of the 
rations of the several lots were as follows: Mixed-grain ration 1 : 0.27 to 
1: 5. 02, corn -meal ration 1: 11.16, whole-corn ration 1 : 12.06 tol: 12.87. 
The average weight of the steers at the beginning of the trial was 
1,200 pounds, and the average cost $3.29 per 100 pounds live weight. 
The steers were w eighed separately each week. 

At the conclusion of the trial the steers were sold to the Armour 
Packing Company at Kansas Oily, and data were secured as to the 
dressed weight and intestinal fat in the case of each steer. The lot 
fed mixed grain were sold at $1.20 and the other lots at $4.10 per hun- 
dred weight. Summaries are tabulated for each steer of the food eaten, 
fluctuations in live weight, cost of food, water drank, dressed weight, 
shrinkage in dressing, and intestinal fat; and the financial result is 
given for each lot. The cost of food is based on ear corn at 47 cents, 
corn meal at 55 cents, shorts at 54 cents, bran at 40 cents, linseed meal 
at $1.35, tame hay at 25 cents, cornstalks at 12£ cents, and prairie hay 
at 174 cents per 100 jammls. 

A condensed summary of the results follows: 


Summary of result* of feeding trial with steers. 



Average 
gain in 
live 
weight. 

Food oon- 
et lined per pound 
of gain. 

Coarse 
Oram. fo(lder 

Total 
cost of ; 
food tier 
lot. 

Soiling 
price 
per lot. 

Lot l'lnlxAfl-graiu r At ion 

Lot 2, cunt-meal ration 

2, whole-corn ration, in barn 

Lot. 4, whole* corn ration, in yard 

Pound*. 
435, 0 
208 0 
'2x84. 2 
332.8 

Pound*. 
10 0 
33.8 
14. 1 
15.3 

1 

1 Pounds. 
3.2 
3.5 

4.7 

2.8 

$155.00 
105.58 
104. 27 
126.01 

$343.46 
209. 30 

300. 53 

300.53 
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In the financial statement no account is taken of the cost of feeding 
or the value of the manure. All four lots were fed at a financial loss, 
this loss ranging with the different lots from $15.48 with lot 3 to 
$37.21 with lot 4. 

u The showing on the block was decidedly in favor of loti [mixed 
grain ration], Several good judges of meat, who examined and coin- 
pared the carcasses after slaughtering, had no great difficulty in pick- 
ing out the best fed lot. Aside from being the heaviest, the meat was 
thicker and the fat more abundant and better distributed. The car- 
casses of the oilier three lots did not differ in appearance to any 
marked degree, but the figures slum some difference in favor of those 
fed indoors” 

The food nutrients consumed per pound of gain are stated as fol- 
lows : 


Food uulrtvnl* per pound of pant in live weit/ht ♦ 


Lot 1, Novembei ao jo I*Vbtn.»i\ 22 
Lot 1, February 22 to May '.to 
Lot, 2, November 'SO to Mii\ 30 . . . 

Lot It, November ISO to Mu\ ISO 
Lot 4, November 30 to Ma.\ 30 

With the except ion of the second period of lot 1, which is accounted for by the 
tact, that as the aunnals ripened more ancl more nnuushment \i as required for each 
pound of gam, there is here a remarkable uniformity in the amount of protein 
required to make a pound of gain, regardless alike of tlie difference in gain and the 
difference of carbohydrates. I have nowhere in works on feeding seen this relatiou 
of protoin to gain pointed out, and I venture to call attention to it here because it 
may he of much practical importance, it, suggests that the feeder should lnise his 
valuation of aii,> feed almost exclusively on the amount of digestible protein it con- 
tains, and instead of buying it by the bushel or by the hundred weight, he should 
buy it, at so inueli per pound of digestible protein, precisely as artificial fertilizers 
are bought for the amount of nitrogen, potash, and phosphoric acid they contain, 
it is a confirmation of the practical value of the “feeding standards v as a guide in 
feeding, and is in fact simply a presentation of the same principle in a different 
form. That the amount of protein required for a pound of gain increases as the ani- 
mal ripens is proven by the diminished gam for the feed consumed. In this con- 
nection the lbllowiug figures, which are deduced from the tables of lot 1, will be of 
interest : 


■ Consumed per pound 


(Lunin j 
■In e weight I 

1 

Protein 

Carhoh.v - 
Unites*. 

round* ! 

Pound* 

Pound* 

1,213 1 

0 oos 

i (5 00 

og:> 

1 570 

9 33 

! 1,340 j 

0 041 

10 51 

1,421 1 

0 009 

10.97 

. 1 1, 501 ! 

0. 934 

12. 02 


Grain mien per pound of pain. 

Pounds. 


After 56 days 7.30 

After 84 days 8. 07 

After 112 days 8. 40 

After 140 days 0. 01 

After 168 days 9.27 

After 182 days * 10. 00 
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This siiuply cod firms wlta( is known to every feeder, that it costs more to finish a 
steer off than it does to give him the main portion of his weight. It shows that the 
greatest profit is likely to be made if the cattle are marketed as soon as in fairly 
good condition, other conditions being equal. This boiug the case, there is but little 
encouragement for feeders to bring highly finished cattle on the market. The pack- 
ers do not pay enough more for that class of cattle to pay for the extra feed it re- 
quires to put them in condition aiul leave the same margin of profit to the feeder 
that he can realize on an animal in only moderate flesh. 

[As between barn-feeding and yard-feeding, although lot 4 fed in the yard gained 
more than lot 3 fed similarly in the barn, they shrunk more in transportation to 
Kansas (4fy, so that the two lots weighed the same at the time of sale.] 

Each steer in the yard ate 814 pounds more corn than the steers similarly fed in 
the barn, and also somewhat more of the rough feed. [It cost] 12 bushels of corn at 
33 cents a bushel, or $4 more per head in feed to feed outdoors than it did in the 
bam. Whether it is more profitable to pay this tribute to cold weather underoutdoor 
management than to invest it in shelter, each feeder must decide for himself. 
It should be uoted in this connection that on the whole the season was very favo- 
rable to outdoor feeding. * * * The gain was very light during the coldest 

weather. * * * 

( As between whole corn Clot. 3) and corn meal (lot 2)] it required only 0.8 pound 
more ear corn than corn meal to each pound of gain. * * * The test cannot, 

however, be considered conclusive. Tho steers were not accustomed to corn meal, 
and for some time after the experiment began they did not eat enough to maintain 
tlioir weight. * * * 

Lot 1, fed on the “ balanced ration ” in the barn, as described elsewhere, stands out 
conspicuously in comparison w ith the others. They laid on flesh much more rap- 
idly and on a much less weight of feed for the gain made. * * * They ate well; 

they soemed to relish the feed; tke> did not suffer from indigestion or scours, as w r as 
the case with a few of the others for biicf periods. * * * 

The feeding of this lot proves that the balanced ration w ill fit cattle for market 
much wore rapidly than corn, and that it is unprofitable to continue tho feeding 
much beyond the period of rapid gain. While they gained 1,213 pounds during the 
first twelve weeks, they gained only 965 pounds during the last fourteen weeks, and 
that, too, on a considerably richer feed. 

At the conclusion of the description of the experiment photographic 
reproductions are given of two steers from each lot. 

Feeding experiments with steers, C. A. Goessmann (Mimacfiu- 
setla State 8ta. Bnl. No. -//, Oct., 1892, pp. 2- 1(1). — These experiments 
were in the same line as a. previous one reported in Bulletin No. 40 and 
the Annual Keport of the station for 1891 (K. 8. It., vol. ur, p. 102, and 
IV, p. 07), namely, the estimation of the cost of producing beef in tho 
case of growing steers. 

The first series of experiments indicated that on the same nation 
yearling steers made a higher rate of gain than two-year olds, and that 
in order to fatten beef profitably at the current market prices much 
care must be exercised in selecting and compounding the feeding stuffs 
used. 

The present trial was with two yearling grade Shorthorn steers, 
weighing 000 and 07f* pounds respectively, and lasted from December, 
1889, to March, 1891. This time is divided into three periods, the first 
winter’s feeding, the summer pasturing, and the second winter’s feed- 
ing. During the first winter’s feeding the steers received at different 
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times sugar beets, corn fodder, corn stover or silage, ami wheat bran wit h 
gluten meal, or with linseed meal or corn-and-cob meal. In the summer 
they were turned out to pasture, and the second winter they received 
wheat bran, cotton-seed meal, and hay, to which barley meal and barley 
straw were added at different times. Analyses with reference to both 
food and fertilizing ingredients are given of all the feeding stuffs used. 
In calculating the financial results account is taken of the value of the 
fertilizing ingredients of the food, and the flowing prices are used: 
Wheat bran $16.50 (first winter) and $-3.50 (second winter), gluten 
meal $23, old-process linseed meal $27.50, cot ton-seed meal $27.50, 
corn-and-cob meal $16.50, barley meal $30, corn stover $5, corn silage 
$2.75, corn fodder $7.50, barley straw $5, roots $4 to $5, and hay 
$12 to $15 per ton, and pasturage 40 cents per head per week. The 
steers were bought at 3£ cents per pound live weight. Full data for 
the experiment are tabulated. A summary of the gains in weight for 
each period is as follows : 



Lire weight of nicer*. 




j Weight at 
• begin it: in? 

' o! period. 

Gain in 
weight dur- 
ing period 

Average 
<Ihi 1.\ {ram 
in weight. 

First win tor: 

J'ounth < 

f'ovmte. 

Pound it 

Steer l 

' 075 

220 

1 52 

Steer 2 

Summer pasturage 

i 000 

i 

240 

1.07 

i 

Steer 1 

- .. 1 805 

125 

j 0 87 

Steer 2 

Second winter: 

i 810 

i 

82 

I 0. 58 

Steer 1 

. 1 1,020 

208 

5 1. 00 

Stew 2 

* | «“ 

231 

1. 42 

The steers were fed 

at a tinnneial loss. The first winter there was a 


profit not quite equal to the value of the estimated manure; on pas- 
turage there was a loss of about 3 cents each per day, and the second 
winter the financial results were less satisfactory than the first winter. 

“The results of the second feeding experiment emphasize the state- 
ment made in connection with the report of our first experiment, 
namely, cheaper and more efficient fodder rations than most of our 
grass lands — meadows and pastures — can furnish have to be devised 
to render the production of beef for our markets remunerative.^ 

Soiling crops and feeding experiments with soiling crops, O. S. 
PHELPS (Connecticut & Uorrs Sta . But. Ac. 9, Nov., 1892, pp. JO). 

tiynojms . — The experience of the station for four y ears in growing wheat. fodder, 
clover, oatw and peas, oats and vetch, Hungarian grass, scarlet clover, soja 
bean*, cowpeas, and barley and peas for soiling is given, together with a general 
discussion on the comparative value of legumes and a description of a feeding 
experiment with soiling crops for milch cows. 

“Under tlie soiling system more stock can be kept on a given acre- 
age tbai» by pasturing; much of the expense of fencing is saved; nearly 
all of the food given is available for the formation of products, as there 
is no waste of energy in searching for food ; and the manure can be pre- 
served free from waste.” 
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A calculation of the amounts of food ingredients from 1 acre of 
several different kinds of forage crops, based on the yields and analy- 
ses of tlio crops at (be station, are given below: 


Valuable mmtlHnents per acre. 



Total 

prop. 

T’rotoin 

Fat. 

Nitrogen 
free ex 
tract. 

Fiber. 

Fiehl A. 

Tow. 

Pound* 

Pound*. 

Pn d« 

Pound* 


22. 0 

082 

242 

, 540 

2, 880 

Field A , 7, *07. 



Oats and peas. J Kijual areas of each ■ 

Oat a ami vetch.. S 1 

10.8 

005 

141 

2, 036 

1, 200 

Harley and peas 1 

4 0 

; 850 

07 

714 

5T0 


15.7 

901 

211 

2, 750 | 

1, 700 

Field It, ISM. 

l 

Wheal fodder 1 

10 6 

• 100 

200 

2, 092 

1.130 

Cow pea ft . . . - 1 

11 4 

570 

01 1 

935 

780 



Total, two props ! 

_ . _ 1 

~ “• W 

970 

291 

3, 627 

j 2.100 


From four years’ experience tlie station recommends the following 
series of crops for soiling throughout the summer for central Connecti- 
cut: 


Kinds of fodder. 


Amount, of sml per ! Approximate ! Approximate time 
aero time ot seeding. I oi feeding. 


Ityo fodder 

\V lmat fodder 

Clover 

tirasfl (from grass lands). 

Out* and peas 

OiiIh and poa« 

OiiIh and peas 

('lover rowon (from 8) . . 

Hungarian 

Cow peas 

Kuweit (ft out grafts lands) 
Harley and peas 


( 24 to 8 bushel*. . . . 

2$ to 8 Imsluds 

2u pounds 

2 bushels e:u h . ... 

! 2 bushels eaeli 

2 bushels eaeli 

.j 1 \ bushels 

; rimshel 

® 2 bushels eaeli 


' Sept 1 

Sept 5 10 

1 July 20 80 .. 

i _ * 

! A pi 10 

; Apr. 20 

1 Apr 80 

i Juno 30 

j dune 5-10 ... 

i Aug r> io . .. 


May 10-20 
M a\ 20-Juno 5. 
June 5-15. 
dune 15-25. 

.June 25-Jnly 10. 
July 30-20. 
duly 20- Aug. 3. 
Aug l- 10. 

Aug. 10-20. 

■ Sept. 5 20. 
i Sept. 20- 80. 
i Oct 1-30. 


Feeding experiments with soiling crops for milch cows (x>I>- 9-16). — 
With a view to studying the value of various green fodders for milk 
and butter production, feeding trials were made during the summers 
of 1891 and 1892, four cows being used in each case. During these two 
seasons green fodder crops were fed from Junel until November 1; 
the feeding trials proper lasted from dune 8 to September 22, 1891, and 
from May 29 to August 15, 1892. In 1891 there were three grade Jer- 
sey and one Jersey-Guernsey cow, and in 1892 the same cows were 
used except that one grade Jersey was replaced by another. The 
amount of green fodder led varied from 50 to 75 pounds per day, 
according to the moisture of the crop. The grain was the same for 
both years, and consisted of 1 pounds of corn meal and t pound of new- 
process linseed meal per day, fed with a small quantity of cut hay or 
oat straw. The soiling crops tested were wheat fodder, timothy and clo- 
ver, oats and peas, oats and vetch, Hungarian grass, clover, rowen, 
and eowpeas. These were fed in periods of four days each in 1891, and 
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of seven days each in 1 8‘.t2. The data given include analyses of the 
green fodders fed, analyses of the milk given in different periods, and 
the calculated summit of butter. A statement is also given showing 
the food ingredients, potential energy, and nutritive ratio of each 
ration fed. 

In these experiments when clover was fed the amounts of milk and bulter were 
considerably increased and the percentages of fat were higher than dining the test 
with Hungarian grass just befote and after those vv itli clover. The average product 
from four cows during the first set ios of clover tests (August 10, 14, and IS) of 1891 
was 2S1 pounds of milk and 15.fi pounds of butter, and the average percentage of fat 
was 5.8 per rent; while for the tests with Hungarian grass (August 3 and 27) the 
average quantity of milk was211) pounds, nml of buttci 12.9 pounds, and the average per- 
centage of fat 5 per cent. u v * The advantages of elo\ei to the dairy farmer may 
ho briefly summed up as follows: It is more a aluahlo than bay or corn stover in the 
production of milk; it obtains nitiehof its nitrogen from the air and can be grown with 
mineral ieiti liters only: it increases the v aluo of the manuio; and it tends to Improve 
the soil by the deea> of its roots, stubble, and leaves, which remain after ilie crop is 
ban ested. 

Com fodder vs. corn silage for milch cows, W. W. Cooke and 
J. Ju IIiijlk (Vermont St a. Report for , pp. 7 S6‘). 

$ynopni #, — A comparison between ensiled and field etued fodder coni for milch cows. 
Alternate rows of coin were stocked in the field and ensiled respectively. Three 
cows were fed silage and corn fodder lespectively, to which hay and grain were 
added in foni peiiods of four weeks each, being changed from one ration to the 
other at the end of each pound. The < ow s gave about 9.1 per cent more milk on 
silage than on corn fodder, hut in general the milk was of poorer quality. 

Alternate rows of corn wore put into 1 lie silo and stookod respect- 
ively. The corn fodder was brought to the barn and placed in stooks 
on a slightly sloping piece of ground. The steaks contained from 400 
to 800 pounds. They were, drawn together tightly at the top and 
bound with a cord, and were left standing outside until needed for 
feeding. 

About the first of November a feeding experiment with (he silage and 
corn fodder was commenced with three cows, all fresh in milk. Kach 
cow received 8 pounds of hay and 4 pounds of grain, and in addition two 
cows received silage and one corn fodder. At the end of four weeks 
the cow on corn fodder was changed to silage, and viee versa . The 
cows were changed from silage to corn fodder and rive versa four times 
during the trial, so that each cow received corn fodder for two periods 
and corn silage for two periods. The last twelve days of each period 
the milk of each cow was analyzed and the amount of water drank was 
also recorded. Humpies of the silage were taken weekly for analysis 
and samples of each stook of com fodder ns soon as it was cut up. 
These analyses are tabulated. Data as to the yield and composition of 
the milk and amount of water drank arc also tabulated. 

®V6 ry time the cow# changed from corn silage to corn fodder and hack again to 
silage the average of the amounts of milk given during the two silage periods 
is larger than that during the fodder period, and when the change was made from } 
pom fodder to silage and hack again to fodder the silngo proved superior to the 

UW -No. 6 3 
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fodder. In other words, the silage yielded per day and per cow more milk than the 
corn fodder. * * * 

In eight cases out of nine corn fodder produced milk with a larger per cent of 
solids than that given by corn silage, and in seven oasesout of nine the milk also has 
a higher per cent of fat. In general, then, corn siluge has given more milk of a 
poorer quality and corn fodder less milk of a richer quality. The average milk from 
corn silage contained 12.91 per cent total solids and 4.05 per cent fat; the average 
from corn fodder, 13.35 per cent .solids and 4.28 per cent fat. * * * 

The three experimental cows prod need 4,897 pounds of milk while eating 9,089 
pounds of corn fodder. At the same rate the whole of the corn fodder would liavo 
produced 7.088 pounds of milk. The same cows ate 14,260 pounds of the silage and 
produced 5,922 pounds of milk, or the equivalent of 8,525 pounds of milk for the 
whole 20,532 pounds of silage. This makes a total of 838 pounds of milk or 9£ per 
cent in favor of silage. Calculating in the same way for solids and fat the table 
below is obtained: 


Held of </'•., ou mhujt awl cot n fodrftrfiom equal area*. 


Entire com silrigo pioilm oil 
Entire corn toilucr pi mint i <1 

(bun duo to friki£o . . . 

(bun jiu tout 


Milk. 

Total I 
hoIkIh. 1 

Fat. 

Pounds 

Pounds | 

1*011 mis 

8, 325 

1 , 000 1 

343 

7,688 

J, 026 1 

.120 

8*17 1 

li.\ 

10 

0 r» 

7 . Vi 

4.6 


If the last tweh e days of each peiiod are iisc.1 as a basis for calculating the whole, 
the gain in favor of silage amounts to 6} per cent of milk, 3 pel rent of solids, and l 
per cent of fill . * * * 

[As between ensiling ami stooking.J the loss of dry matter is nearly the same, 
20 per cent in ensiling and 19 per cent in stookiug. The loss of albuminoids ishigh- 
est in the stoohed, so that wo should expect from analyses that the dry matter in the 
coru fodder would Inn e a lower feeding value than that of the silage, and in the 
feeding trial we find that a pound of dry matter in the silage produced about 9 per 
cent more milk than an equal amount m the corn fodder. 

[These results aic compared w i tli those obtained at the Wisconsin Station, with 
which in general they ' A agiee ver\ closely/’] In Wisconsin silage produced 5 per 
cent more milk than corn fodder, in Vermont per cent. In Wisconsin silage pro- 
duced 6} per cent more butter than corn fodder, in Vermont I per cent. * * * 

[Hut] in Wisconsin the milk given while eating silage w as slightly richer than that 
given during the corn fodder periods, while in Vermont the milk given on corn fod- 
der was decidedly richer than that on silage. * * ¥ 

The cows seemed to like the silage a little bettor than they did the corn fodder, 
though they ate the corn iodder with a great ileal of relish. 

[With reference to the amount of water consumed on the two rations, it is shown 
that] in seven out of eight tests the cows took more water into the system daily and 
gave more milk while eating silage than while on com fodder and in the other case 
the amounts were equal; thus on the ration which produced the most milk they con- 
sumed the most water. When the cows returned at a later period to the same ration 
they had had eailicr they of course gave less milk and took less water in three cases 
out of four. The average shrinkage in milk was 8 per cent and they took 10 per cent 
less water. These figures show that cows need to consume more water the more 
milk they give, and that they will do so whether (he food is succulent or dry. 

A comparison of clover silage and corn silage fed to mil/?!, 
oows, J. L. Hii/lr ( Vermont Sta. Report for 1891, pp. 8(i, 87). — In a 
comparison of these foods on ten cows in three periods of eight days 
each, “ the clover silage did not do as well as the corn silage.” 
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Effect of change of quarters on quantity and quality of milk, 

J, L. IliLLS ( Vermont Sta. Report for 1s9f pp. <S7, 88). — “On themoru- 
ing of October 30 the herd was milked for the last time at the old sta- 
tion farm and then driven 3<J miles to tlieir new quarters at the present 
farm. Composite samples were taken o1‘ the milks of seven cows for 
four milkings before and four after the change.” The results of the 
analyses of these samples are tabulated. 

Not only was there a general increase in yield during Hie two da>H, but each in- 
dividual eow gave more at each milking than at the corresponding one before the 
change. Six out of seven gave- 1 \ poorer quality after the change. * * * 

The quantity gain m the ag» legate was greater than the quality loss, so that 
per cent larger y iohl of milk uigiedienls followed theehaiige. 

Experiments in pig-feeding, II. T. Fukncii and 0. 1). Thompson 
[Oregon Nta. / >' u !. Xu. ;>(), Kept., JN'ig } pp. !:>, platen s). 

Synopsiu . — StatUtien are repoiicd as to the practices in pig raising in Oregon, and an 
account is given of a feeding H ial made w ith six pigs, averaging 150 pounds each, 
to eonqiare whole oats and wheat, fed s< pai.itcl\, with the same grains ground 
and with a grain mixture. Aim h of the grain fed whole seemed to he undigested. 

With u view to nseertaining the general practices among fanners in 
Oregon in raising pigs, a circular of inquiry was mailed to seventy dive 
persons in different parts of the Stale. Replies were received from 
sixty of these, which summarized showed that 75 per cent fed their 
pigs one year or more before slaughtering; lhattiO per cent slaughtered 
their pigs at between 1,50 and 200 pounds, 30 per cent at between 200 
and 250 pounds, and 10 per cent sit, between 250 and 300 pounds; that 
pasturage on green wheat-, stubble, or woodland was the most common 
food for growing pigs, and wheat, oats, barley, and screenings for fat- 
tening pigs; and that 50 per cent fed the grain whole, while the 
remainder used more or less ground grain. 

An experiment was made at the station with six pigs, all of the same 
litter, which were divided by weight into three lots, with a sow and a 
barrow in each lot, and fed from September 1 to December 20 — 120 
days — as follows: Lot 1, chopped oats the first two months and ground 
wheat the last two; lot 2, whole oats the first two months and whole 
wheat the last two; and lot 3, mixtures of ground oats and wheat with 
shorts or barley or both. The grain was soaked before feeding and 
salt was added. Charcoal w as fed regularly. 

The pigs were nearly live and a half months old at the beginning 
of the trial and averaged about 150 pounds eaeh in weight At the 
close of the trial they ranged in weight from 2S0 to 320 pounds. The 
following is the summary of the results for each lot: 

Summary of rrnuUtt of'Jhdhtfj pig*. 


Loti, chopped oats and ground wheat 

Lot 2, whole oats and whole wheat 

Lot 3, grain mixture 


Total 
gam in 
weight. 

Total 

lood 

eaten. 

Food 
eaten Tier 
pound of 
gain. 

Pounds. 

rounds. 

Pownds. 

330. ;> 

1,003.0 

4.8 

308. U 

! 1,820.3 

6.0 

318. 0 

1,532.5 

4.0 1 


Cost of 
food jw»r 
pound of 
gain. 

Vents, 

5.0 

7.2 

S.5 
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The cost is based on oats and barley at $1 per 100 pounds, "wheat at 
$1.36, and shorts at 90 cents, and apparently no charge was made for 
grinding. The total gains made during the first two months were, 
on ground grain, 155 pou nds ; on whole grain, 1 83 pounds ; and on grain 
mixture, 263 pounds; and during the last two months, on ground grain, 
175.5 pounds; on whole grain, 125 pouuds; and on grain mixture, 56 
pounds. 

The manure was authored at \aiiou« times and examined in a mechanical way to 
determine how much of the whole grain passed tluoimh the digestive system with- 
out being materially changed. As much ns 50 per cent by weight of the entire dry 
excieinent from pigs fed on whole oats and wheat was washed out at diffcient times. 
The gram wan passed m as perfect a condition as when fed, as far as the eye could 
detect. The same was true of those fed on the giomid grain where it was un mixed, 
except the material was liner. A huge poi tion was to all appearances wholly un- 
digested. 

Plates are gi veil showing tlio relative proportion of fat and lean in 
tlie case of the several lots. 

Pig-feeding, W. VV. Cooke ( Vermont Si((. Report for 1X91, pp, 120- 
127). 

Synopfiin.- -A companion was made between sweet shim milk, som shim milk, and 
heavy feeding of corn meal for glowing pigs. Two lots ot thiee pigs each and 
one lot of two pigs wcie fed horn M.iy IS to October 27. The pigs on sour skim 
milk gave better lesulis in e\ei s \ case than those on sweet skim milk. The pigs 
fed heavily on com meal made a larger growth than the others, hut at a greater 
expense for food for each pound of growth. The Jesuits of pig-feeding expcii- 
meiits at the station for tliiee \ ears are summarized. 

An experiment was made with eight pigs to com pure sweet skim milk 
with sour skim milk and to ascertain how much corn meal can be profit- 
ably fed to pigs. The pigs were small Yoi kshires, about six weeks old 
at the beginning of the experiment. They w ere divided into three lots, 
two lots containing three pigs each and one lot two pigs. The skim 
milk was nearly all from deep cold setting. That to be fed sweet was 
warmed, to take oft* the chill, and fed at once; that to be fed sour was 
left in an open tub until it became thoroughly sour and rank, often 
fully wheyed off. Two ounces of corn meal were mixed with each quart 
of skim milk and the mixture fed ad libitum until the pigs were large 
enough to take 6 quarts of the mixture per day, after which a mixture 
of equal parts by weight of wheat bran and gluten meal was added 
to the ration in increasing amounts. The experiment lasted from May 
18 to October 27. Lot 1 received sweet skim milk and lot 2 sour skim 
milk. Lot 3 was given all they would eat of a mixture of 1 pound of corn 
meal to 1 quart of sw eet skim milk. The amounts of food eaten, gain in 
live weight, and the food eaten per pound of gain in live weight are 
tabulated. The lot on sweet skim milk made an average gain during 
the trial of 158 pounds, the lot on sour milk 175 pounds, and the lot 
on corn meal 257 pounds. The average total gain in live weight 
during the trial was 138 pounds for the lot on sweet skim milk, 175 
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pounds for the lot on sour skim milk, and 237 pounds for the lot on corn 
meal; and the dry matter eaten per pound of gain in live weight was 
2.99 pounds for the lot on sweet skim milk, 2.07 pounds for the lot on 
sonr skim milk, and 2.82 ponnds for the lot on corn meal. 

[As between sweet and sour skim milk] the sour skim milk produced the better re- 
sults in every case. To one who watched the pigs from day to day it was not neces- 
sary that the pigs he weighed in order to show that they were doing better on the 
sour skim milk. It was ev ident w itiiin three weeks after the pigs wore put on the 
separate diets that those having the sour skim milk wen* eating their food with a 
better relish, were looking sleeker, and growing faster, although both lots ate their 
food up clean so that they actually consumed the same amount of nutriment. 

One of the piga led on the heavy corn-meal diet died within three 
weeks after the test began. The other pig grew faster than the skim 
milk pigs, but ate a proportionally larger amount of food, so that the 
eost of pork per pound was gi eater than m the ease of the other pigs. 
With corn meal and gluten meal at $21 each per ton and bran at $20, 
there was a prolit ol $10.78 from feeding the se\on pigs. Analyses of 
the skim milk, corn meal, wheat bran, and gluten meal, with reference 
to fertilizing ingredients, are given. 

The results of pig feeding experiments at the station for three years 
are given as follows: 

On the average dining these three years the pigs h.i\ o required 1.48 pounds of dry 
matter in the food to make 1 pound of growth uptotlic tuncthe> weighed 58 pounds, 
and this amount hicieases stoadilv as the pigs increase m live weight, until when 
they weigh 201 pounds it has required 8.M pounds of dry linittej m the food to pro- 
duce 1 pound of growth. 

Nearh all the pigH cease to jield a piotit after Uie ( \ have reached a live weight of 
ISO poundw. 

Tho value of skim milk has varied in diileient experiments Jrom 21 to 27 cents per 
100 pounds, averaging 25 cents. 

With the foods used, skim milk, corn meal, bran, middlings, and gluten meal, the 
fertilizing value has been on the average 014 pci cent of the cost ot tho Jood. 

Feeding roots vs. dry food, .1. W. Hanhokn ( (' lull St a. /hit. A r o, i;', 
Oct., 1S»X, pp. IX). 

Synopmu. — Comparisons of roots r*. no roots on iattonin” steers, pi^s, and sheep. 
Data as to the effect of the loots on tin* gain in weight, propoition of water in 
the carcass, character of tho meat, etc., aio tabulated. 

Separate trials were made of feeding roots (mangel wurzels, turnips, 
ami sugar beets) to steers, pigs, and sheep. Eaeli of these included 
four or six animals, divided into two lots, one of which received roots 
and the other none. The steers were fed from December 23 to March 
21, receiving hay, corn fodder, and grain; the pigs, from December 24 
to April 8, receiving ground oats, peas and barley, and whole wheat; 
and the sheep, from December 22 to March 28, receiving hay and grain. 
A record was kept of the food actually eaten and tho fluctuations in 
live weight. At the close of the trials the animals were slaughtered 
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and parts of the carcasses analyzed. Summaries of these data are 
tabulated. 

In summarizing tlie results the author states that the root-fed sheep 
and steers gained more in weight and the root-fed pigs less than those 
receiving no roots; that the proportion of water in the carcass, shrink- 
age in dressing, quantity of blood, and weight of the vital organs were 
all greatest in case of the root ted animals; and that the proportion of 
fat was least in the root-fed animals. The meat of the root-led steers 
was believed to be less juicy than that of the other lot. 

These and several previous trials lead tlie writer to believe that oil immature cut- 
tie foods and those foods r-, banged by boat are less nutritious than mature, sound 
foods. 

It is believed that root e.rops are at present too cosily in labor to warrant their 
extensive growth in Utah for ordinary stock-feeding. 


DAIRYING. 

JO. \V. Au.rs, Editor, 

Composition of milk and its products ( Vermont fit a. Report foi 
1S91, pp. lis, 119 ). — u Tlic following tables shov the average composi- 
tion and the fertili/Jng ingredients of milk and its products, together 
with the average distribution o( both the milk and fertilizing ingredients 
in butter and cheese making, being compiled and calculated from the 
analyses of American experiment stations.” 


A ravage composition of mil h and dairy products. 


Whole milk, a \ nrage 

Whole milk, niiiyutiinn 

Whole milk, minimum 

Skim milk 

Cream 

BnUeruiilk 

Whey 

Butter 

Choose 



Milk iitji 

i admits* 


Fertilizing ingredients. 

Total ' 
solids. 

j ! 

! Flit ft , 

i 

Casein ! 

! Albu- 
men 

! Milk 1 
sugar | 

Ash. 

Nitre ! 

Phos- 
phor ie 
( arid. 

Pot 

asli. 

Value 

per 

too. 

f\ rt . 

1 

P.rl , 

r ct 

P.rt. 

P. rt. 

P, at. 

P, i t : 

P,ct 


i;i oo 

4 uO | 

2 00 

0. 70 

4. 05 

0.75 

0 53 

0.19 

0, 175 

$2. 17 

17 00 

8 00 

3 00 

0 00 

5. 50 

0 00 



1 

JO. 00 

2 00 

1 00 

0.40 

4 OO 

0. 00 





ft 7.} 

0 00 
18.80 
o no 

2 75 
2. 00 
2. 40 

0 75 
0.50 

o no 

5 If* 
4.15 
f>. 30 

0. KO 
0. 50 
0. 70 

0 5b 
0. 40 

0 48 

0 20 j 
0. 15 | 
0.17 

0. 385 
0. 130 
0. 158 

2.31 
0. 60 
1.08 

"b! r>b 

7. 03 

o no 

0. 15 

0.78 

5 00 

0 00 

0. 15 

0. 14 

0. 181 

0.84 

8o. no 

85. 00 

o no 

0 15 

0 00 

0. 15 

0.12 

0. 04 

0 03(1 

0. 40 

0(5 75 

35.50 

24. 05 

0.00 

4. 50 

2. 10 

3 03 

_ 

o.no 

1 

0. 120 

14. 10 


“ It should bo said that the fat percentages in slcim milk and butter- 
milk are lower than will usually be found in shallow -setting work, and 
that of butter higher than will usually be found in creamery butter.” 

The distribution of milk ingredients for 1,000 pounds of milk in the 
cream, skim milk, buttermilk, and butter in butter-making, or in the 
whey and cheese in cheese-making is calculated to be as follows; 
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Distribution of milk ingredients in 1,000 pounds of milk and Us produels. 



Total 

solids. 

Pat, 

Casein. 

Albu- 

men. 

Milk 

sugar. 

Ash. 

Pert 

Nitro- 

gun. 

lizing 

dieuta 

Phos- 

phoric 

acid. 

ngre* 

Pot- 

ash. 


Lbs. 

Lbs. 

Lbs 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs 

Lbs. 

W bole milk, 1,000 pounds . . 

130 

40 

20 

7 

49. 5 

7.5 

5.3 

1.9 j 

3.75 

Skim milk, 800 pounds ) 

; 7K 

2 4 

22 

0 

41.2 

0.4 

4 5 

1.6 

1.50 

(’ream, 200 pounds [ i 

52 

117. 6 

4 

1 

8. :i 

1.1 

0 8 

0.3 

0 25 

Butter, 43 pounds f i 

37. 07 

30 8 

0 23 

0 00 



0. 05 

0. 03 

0. 01 

Buttermilk, 187 pounds... I i 

11.91 

0.8 

3. 77 

0. 94 

8.3 

1. 1 

0. 75 

0. 27 

0 24 

Cheese, 100 pounds - i 

06. 75 

35. 5 

24 07 


4.5 

2.3 

3 95 

0.G5 

0 12 

Whey, 900 pounds > 

03. 25 

4 5 

1. 35 

7 

45 

a. 4 

1.35 

1.23 

1.03 


In a dairy of twenty rows, giving *1,000 pounds of milk apiece yearly, the total ferti- 
lizing value of the milk for a year will approximate $86.80, all of which ia lost to the 
farm il the whole milk he sold, two thirds ($56.80) if cheese is sold and whey 
retained, one sixth ($15.20) if butter is sold and the buttermilk left at the factory, 
and one one-hundredth ($0.86) only if butter is sold and both skim milk and butter- 
milk fed upon the farm. 

Abnormal milks, W. \V. (Jooke aiul J. L. Hills {Vermont Sta . 
Report for 189 U pp. 111 - 113 ). — Analyses of the colostrum of a cow suf- 
fering from milk fever, of the milk of a Jersey cow just before and just 
after calving, and of a registered Jersey, containing an unusually high 
percentage of solids and of solids-not-fat, together with a record of 
this last cow for a few weeks before she went dry. 

A Jersey cow which was milked up to the time of calving was found 
to give milk instead of colostrum after calving. u Succeeding flows were 
analyzed and found slightly more colostrous than the first. Under the 
microscope but few colostrum particles were found in the first milk and 
not many in any of the others.” 

A registered Jersey cow gave milk of the following composition the 
last milking before going dry: 

Per cent. 


Total solids 28. 45 

Fat M. 67 

Solids-not-fat 15. 76 

Casein and albumen 6. 68 

Ash 1.44 

Milk sugar, by difference 2.83 


“This milk is remarkable for the small amount of milk sugar, the 
high amount of albuminoids and ash, and the excessively large amount 
of fat. This, with some other milkings of the same cow, is probably 
the only milk analysis on record in which the fat is more than the 
solids-not-fat.’’ 

The composition, creaming, and churning of colostrum, J. L. 

Hills ( Vermont Sta. Report for 1891, pp. 104-108 ).— The average com- 
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position of the colostrum from the first four milkings after calving of 
two grade cows and one full-blood Jersey is given as follows: 


Composition of colostrum and whole milk . 




! Total solids. 

1 

Casein 
and albu- 
men 



Average aiinlj sea. 

Specific 

gravity. 

Actual. 

Calcu- 

lated. 

Fat. 

Milk 

Rtigar. 

Ash. 



Per cent. 

Vt r cent. 

Per cent 

Ptr cent 

i 

Per cent 

Per cent. 

First milking, colostrum .. 
Second milking, colon t nun .. 

1. 0533 

19. 37 

17. DO 

3. 80 

J1.44 

1 2.40 

1.07 

1.0415 

14.33 

13. 88 

2 92 

l 0 49 

1 3. 60 

1.33 

Third milking, colostrum .. 

l. 0380 

12 98 

12. 00 

2. 58 

i 5 01 

1 4 36 

1.23 

Fourth milking, colostrum 
Milk three weeks after calv- 

1.0304 

13 92 

13 55 

3.71 

4 71 

4.28 

1.21 

infr . 

1.0330 

13. 52 

13. 77 

4. 60 

3. 34 

5.00 

0. 5H 



The points to uotire are, the higher specific* gravity, larger per cent of total solids, 
ash, and nitrogenous bodies, and smaller per edit of milk sugar iu the colostrunis 
than in the milk; and the rapidity with which the fluid becomes more like milk, as 
shown by analysis and by the closer agreement of actual and ealeulated total solids. 
The calculation of total solids depends upon tbo correct determination of specific 
giavitj and fat, and its results are more or less elose to actual total solids as the 
milk is more nearly normal. 

These data would indicate that the fifth and suecec ding colost rous milks of the 
average single cow may be safely used in flic mixed milk of a medium si/ed held, 
the eighth and succeeding ones in a small held. 

The composition is given of cream and skim milk from colostrum 
given by a Devon cow suffering from milk fever. Colostrum was found 
to cream in cold dee]) setting more completely than the milk given 
three weeks after calving. Cream from colostrum and from whole 
milk was churned sweet in a Frank’s Wonder churn. 

The colostrum cream as a whole took longer to churn than that flow milk. The 
colostrum bntteis were vividly j'ellow and the stiong odor of flic fluid remained in 
them iu spito of t hoi ougli washing. Tl»e> had the aend, disagn*cable colostrum 
taste and became rancid much mine rapidly than did the milk buttcis. 

Analyses are given of the butter from colostrum and from milk, 
together with determinations of the melting point, iodine number, and 
volatile fatty acids in the same. 


Composition of butler front colostrum and milk. 


Colostrum butter: 
First m ilklug - 
Second milking 
Third milking 
Fourth milking 

Average 

Milk butter 


Wuler. 

Curil. 

Fat. 

Melting 
j point. 

^ Iodine 
number. 

I Volatile 
fntt> 
acids. 1 ' 

1 Per cent . 

Percent. 

Per cent, 

or. 




.. . . i 

i 

39.0 

36.8 
85.7 
30. 1 
30.3 

22.6 

24.9 
81.1 

29.9 

i . ; i 



38.6 
37 8 
38.9 

i - i 




; 

! 

11.15 

. o 87 ’ 

| 84. 98 

38.7 

36.2 

27.1 

15 21 

0.51 

1 84. 28 

37.4 

37.5 

28.4 


*<V. of den-normal alkali required for 5 grama of fat. 

The use of a formula for calculating the per cent of total solids 
in milk, W. W. Cooke and .1 . L. IIills ( Vermont Bta. Rtportfor 1891, 
pp. 111-117). — The following simplification of the Hehnev and Richmond 
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formula is suggested for the calculation of solids in milk: T—1.2 F+^ ? 

in which Tsstotal solids, F=fat, and Lsslactomctcr muling at 00° F. 
“In other words, one fourth the lactometer reading added to one and 
one fifth times the fat gives the total solids.” Directions are given for 
the detection of adulterations of milk with the aid of this formula. 

Results of analyses are given of whole milk and separator skim milk 
from the same, which make it evident “ that the milk serum is not in- 
fluenced by the separator and that the only difference between whole 
milk and the skim milk derived from it is in the amount of fat they con- 
tain.” 

A comparison of the composition of the skim milk from a “ cheese 
cow” and a “butter cow” is given, showing that “the difference in 
market value is too small to be noticed, about 1 cent for 100 pounds, 
but whatever difference there is is in favor of the skim milk from the 
butter cow.” 

Creaming of milk in cold setting, VV. W. Cooke ( Vermont Sta. 
Report for 1891, pp. Joo-l(U). — These wen* tests of the proximity to the 
cream line to which the skim milk may be drawn off without causing 
loss of cream. Tlie results imply that d skimming is done with care it 
is sale to skim down very close to the creaiu. Tests were made of the 
fat in skim milk taken from different parts of the can after standing in 
cold dee)) setting for twenty-four hours. The results imply that “the 
skim milk is alike in composition from the bottom of the can to within 
a very short distance of tin* cream, and that even this small amount of 
skim milk is but a trifle richer than the bulk of it.” 

Cream raising by dilution, VV. W. Cook e ( Vermont Sta. Report 
for 1891, pp. 10.1, 101). — The milk of fresh cows and of “strippers” was 
set at 42° F., diluted one fourth with water at 135° and undiluted; at 
55°, diluted one fifth with water at 130° and undiluted; and at 00°, 
diluted one fourth with water at 13o° and undiluted. In the case of 
fresh cows there appeared to be a gain from diluting milk with hot 
water when it was set at 5f>° or 00°, and in the case of cows well 
advanced in lactation the only gain from dilution was when the milk 
was set at 00°. 

A new method of testing cows, W. W. Cooke ( Vermont Sta. Re. 
port for 1891, pp. 108-111). — Studies have been made at the station with 
a view to determining some practical means of creaming and churning 
milk in short tests of cows. The Baby Separator No. 2, Alpha pattern, 
was found to give unsatisfactory results with so small an amount of 
milk as that from one cow at a single milking, but it was found possi- 
ble to keep cows’ milk sweet for three or four days by placing it in cans 
submerged in ice water, and if the milk was then heated to from 90° to 
95° F. the cream could be separated as thoroughly as from milk fresh 
from the cows. The plan proposed for a week’s test is to separate the 
milk of the first four days and of the last three days each by itself, 
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keepings tlie milk in the meantime submerged in ice water, and to chum 
the cream in a barrel churn while sweet. The fat in the bowl of the 
separator is cleaned out by running through a quantity of skim milk 
after separating the whole milk. The results are given of a seven days’ 
test made in this way of the milk of a single cow. In this test u 95 per 
cent of the fat in the whole milk was recovered in the butter. When 
reduced to the 80 per cent standard this cow would be credited with 
10.37 pounds of standard butter, or 119 pounds of butter for each 100 
pounds of fat in the original whole milk.” 

Creamery work, W. W. Cooke and .7. L. Hills ( Vermont St a. Re- 
port for J8!)J, pp. 

Synopsis . — The mmltsaie given of NtudicH at a creamery with reference to the follow- 
ing points: Vauatunis in coin position ol milk, cflcct of change from barn to pas- 
ture, c*fh*<*t of weather, losses m butter -making, anti variation in composition of 
creamery buttei. The percentage of fat was found to vax.v in single cow's milk by 
0,87 and in mixed herd milk by about 0.4fiom ihiy to day. The change from 
barn-feeding to past ui age was accompanied by niciease in jield of milk and in 
percentage of fat, amounting to an increase of about a (punter of a pound of 
blitter per cow per day. On an aveiage 02.5 per cent of the fat in the milk was 
recovered in the blitter m butter-making. The amount of butter made per 100 
pounds of fat in the milk ranged from 101 to 115 pounds. a\ eraging 110 pounds. 

With a view to studying the variation in the composition of milk, ihe 
effect of change from stall feeding to pasturage, losses in butter-making, 
variations in creamery but ter, relation between but t or fat and buttermilk, 
etc., an extensive series of tests were made during the spring of 1891 at a 
creamery having about thirty patrons. From May (> to June 7 samples 
were taken daily of the milk brought by each patron, and for six weeks 
following this that from four herds selected as being the best for fur- 
ther experimental work. Samples were also taken daily of the separator 
skim milk, the buttermilk, and the butter. These samples were all 
taken to the station for analysis. At the time the test began all of the 
herds were being kept in the barn, and a record was madeof the day when 
each was turned out to pasture, of the changes in feed, and of all changes 
in the herd by the addition or subtraction of milch cows.” Summarized 
data are tabulated for each point. 

Variations in milk (pp. 01-05). — Illustrative of the variation in per- 
centage of fat in tin* milk of cows from day to day, analyses are giveh 
of mornings’ and nights’ milk of a grade Jersey cow on eight consecu- 
tive days, the food, environment, and time of milking being exactly the 
same each day. The highest percentage of fat found was 5.88 and the 
lowest 4.45, a difference of 0.87 per cent. A difference as high a»s 0.65 
per cent was found between the mixed milk (morning and evening) of 
different days. This point is of interest in connection with sampling. 
The vanatious which may occur from day to day in the composition of 
the mixed inilk of a herd are illustrated by analyses of the mixed milk 
of a herd of thirteen cows for a period of thirty-two days. The percent- 
age of fat ranged from 3.63 to 4.59, an average of 4,19, and the amouut 
of fat from 0.48 to 11.78 pounds per day. 
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In most creameries milk is paid for once a month, and it is necessary to get some 
per cent of fat that shall correctly represent the average quality of the milk for the 
month. Theoretically, the only way to he Bure of a correct average is to analyze a 
sample of each clay’s milk, hut this means so much work that no one could afford to 
do it. * * * It can he said that there is no need of analyzing every day or tak- 
ing a composite sample. If 8 samples are taken during the month the result will 
he sufficiently accurate. 

Effect of weather on quantity and quality of milk (pp. 65-69). — A dia- 
gram is given showing the variation in Ihe quality of the milk with the 
variation in tern] lerature, ami a table showing the amount and composi- 
tion of the milk previous to and following storms. 

There would seem to he a general tendency of the quality of the milk to become 
richer when the temperature was falling, and loss rich during a rising temperature. 
* * * During th(! period of increasing yield, previous to the middle of .Tune, 

there seems to be sonic connection between quantity of milk and the temperature, 
since each ease of a decrease in quantity is at or within twenty-four hours of a sharp 
fall of tempeiatuie. After the middle of June but little connection can he traced. 

The quantity of butter fat pi educed does not seem to Inve varied much from either 
cause. * * * 

[Concerning the changes m the milk oecmiing simultaneously with storms, J 
if we consider these changes to h<* due t.o the e fleet of ram storms, they would 
seem to indicate that cows in ltush of milk on pasture food gi\e as much or more 
milk and of just as good quality m had weather as in fair weather, and that when 
the stoim is ovet they give a less quantity of rielici milk. The cows do not appear 
to have madt any change in quantity or quality of milk on the approach of a storm, 
and no connection is traceable between the storms and the pounds of butter fat pro- 
duced. 

Effect of change from ham to pasture (p. 69). 

This was very inaiked in the case of all of the lords. Alter making allowances for 
the milk of fresh cows added to the herds, there is still left an inciease of about 10 
percent m quantity of milk due to the pasturage, notwithstanding the Tact that 
most of the herds had gram while in tin* bain and none while on pasture. There 
was also a gam m quality of milk on past me amounting to about a third of a pound 
of butter to each 100 pounds of milk. These two results combined make the entire 
effect of change from barn to pasture again ol‘ about our fouitli more butter per day 
per cow. 

Losses in hutter-mahiny (pp. 69-71 ). — A veraging the results of twenty- 
two days, the average per cent of fat in the separator skim milk was 
0.19 and in the buttermilk 0.6. This was equivalent to a daily loss of 
11.6 pounds of fat in the skim milk and 10.3 pounds in the buttermilk. 
The average ehurnability of the milk, that is, the average percentage 
of the fat of the whole milk which was recovered in the butter, was 
92.5 per cent. 

A well-known writer on dairy topics lias made the statement that on the average 
in private dairies not more than 75 per cent of the fat in the whole milk is recov- 
ered in the butter. As compared with this, the average of 1»2.5 per cent shows that 
this creamery did creditable work. On its best day only 4 pounds were lost out of 100, 
and if it is possible to do this ouce it should he equally possible, by taking sufficient 
care, to do it every day. * * * 

There is nothing to indicate that the change from ham to pasture, t. c., from dry 
feed to succulent, or the changes of the weather had any influence on the work of 
the separator or any effect on the ehurnability of the cream. 
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Variations in creamery butter ( pp. 71,72). — Analyse of the butter 
made at the creamery on twenty seven days, the rcsuli^of which are 
tabulated, show that even under the uniform conditions prevailing the 
percentage of water varied from 10.43 to 14.70, averaging 12.35, and the 
percentage of fat ranged from 70.05 to 83.14, averaging 82.98. The 
butter had received lmt one working. 

Mechanical limes in creamery work (pp. 72, 73). — The difference, if 
any, between the sum of the fat in the skim milk, buttermilk, and but- 
ter, and in the whole milk is taken as mechanical loss. This was deter- 
mined at tiie creamery on thirty two days. Tlie mechanical loss per 
day ranged from 0.03 to 20.2 pounds and averaged 3.27 pounds, which 
is “ probably quite close to the truth ami represents the amount of but- 
ter sticking to the various utensils.” The quantity of milk required 
to make 1 pound of butter ranged from 22.43 to 25.25 pounds, averag- 
ing 23.87 pounds. 

Relation between batter fat and buttir (pp. 73, 74). — The amount of 
butter made from each 100 pounds of butter fat in the milk ranged for 
thirty two days between 101.4 and 115.0 pounds, averaging 110.1 pounds. 

It is evident flint no set mle <\m be given, since \nv\ing amounts ina,\ bo lo>t in 
tin* hMiu milk mid buttermilk and the buttci may contain widolv \ar\ mg amount* 
offal, watoi,nnd salt. * * * Tin* best of work should \ iold fulh T> per cent 

more butter than huttei fat, though this result would 1>« obtained but rarely in 
creamery w oik. 

Making cheese from milk of different qualities, W. W. Cooke 

and ,1. Ij. Hills (Vermont Stu. Report for IH'tfpp. HH-9S). 

JSifnnpbiH . — Cheese was made from milk containing It, \ } and 5 per cent of fat, respec- 
tively. The two richer milks ga\o tlie best cheese. Milk with 1 per cent of fat 
gave nlai gei f >n*ld of < heese than that with 3 per cent, and about the same as that 
with 5 per cent. The results ludu ate that in the 4 use of very nch milk the fat 
content is not always a true index of the value of the milk for cheese-making. 

To study the economy of using milk rich in fat for cheese-making, with 
reference to determining whether the fat content is a fair basis for paying 
for milk at cheese factories, cheese was made at the station from milk 
containing 3, 4, and 5 per cent of fat, respectively. This milk was pre- 
pared by adding separator skim milk and cream, respectively, to milk 
containing 4 per cent of fat. This naturally gave abnormal milk as far 
as the casein was concerned, the milk w ith 5 per cent of fat containing 
only 2.3 per cent of casein. u It would therefore be harder to work 
this milk without loss of fat than would ordinarily happen in the fall 
when the general run of milk contains 5 per cent of fat as delivered at 
tire factory.” 

Whether the fat can be saved as perfectly in rich milk as in poor, the 
results imply that “there is no necessity of wasting fat in the whey 
when making cheese from 5 per cent milk. It is only fair, however, to 
add that the curd from the 5 per cent milk was very tender, and if the 
cheese maker had not understood his business and had not taken extra 
care there would surely have been a large loss of fat.” 
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The percentage of albuminoids (casein and albumen) in the whey 
was the same froixi the three kinds of milk — about 95 per cent. Accord- 
ing to the analyses of the cheese, that made from milk with 5 per cent 
fat contained the lowest percentage of water and that from milk with 
3 per cent fat the highest percentage of water, and the percentage of 
fat in the cheese followed the same order. The cheeses were candidly 
cured and samples were sent to four cheese experts for scoring. All 
the experts pronounced the cheese from the milk with 3 per cent fat the 
poorest, while they were equally divided as to the quality of the cheese 
from milk with 4 and wit.li 5 per cent fat. The cheese from milk with 

3 per cent fat was rated three fourths of a cent per pound lower than 
that from the other milk. 

“The figures show that in this test cheese made from 3 per cent and 

4 per cent milk was valued on the Boston market, exactly in proportion 
to the amount of butter fat contained in the milk from which it was 
made, but that in using the 5 per cent milk for cheese-making there 
was a loss from what would have been obtained had the milk been made 
into butter.” 

The results of three other trials at the station in making cheese with 
milk containing from 4.27 to 4.40 per cent of fat are also tabulated, and 
reference is made to experiments in making cheese from milk containing 
varying percentages of fat, reported in Bulletin No. 37 (new series), of 
the New York Slate Station and Bulletin No. 19 of the Minnesota Sta- 
tion (IS. S. It., vol. in, pp. 010 and 797). While the cheese from milk 
with from 3 to 4 per cent, fat was valued almost exactly in proportion 
to the amount of but ter fat in the milk, this rule does not hold for milk 
above 4 per cent, for milk with 5 per cent fat did not make a pound 
more of cheese per 100 pounds of milk, owing to the greater dryness of 
the cheese from rich milk, and the markets will not pay more for the 
extra rich cheese than for moderately rich cheese. 

Milk containing much over 4 per cent fat can he more profitably made into butter 
than into cheese. Ah a conclusion, then, fiom the data that have thus far heroine 
available, it can ho said that with milk varying from .1 to I per cent, paying for the 
milk according to the butter fat it contains gives probably exact justice, while for 
milk under 3 per cent and over 4 per cent tlio agreement is not so close, and a great 
deal would depend on the skill of the cheese maker and the market to which the 
choose was sent. 

Losses in cheese-making ( Vermont & 'ta. Report for 18'Jl, pp. >>5- 
100 ). 

Synopsis . — The losses in a three days’ test of cheese-making nere determined. Tho 
mechanical loss was found to he very slight, the main source of loss being Urn 
whey and the drippings from the cheese press. About 90.5 per cent of the fat 
and 97 per cent of the casein in milk was recovered in the cheese. The percent- 
ages of the whole amount of the milk ingredients which appear in the cheese, the 
whey, and the drippings’ are estimated. The changes in cheese in ripening are 
mentioned. 

Tests lasting three days were, made at a cheese factory in the State 
with a view to determining the mechanical losses of fat and other 
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ingredientsin the m an u facture of cheese. Composite sajaiples were token 
of the milk brought by the different patrons each day^nd these were 
analyzed, together with samples of whey, cord-sink whey, cord drip- 
pings from the cheese presses, and the green and ripe cheese. From 
these data the total amounts of fat in the whole milk and in the cheese 
products are calculated lor each day and tabulated. 

The tabulation tdiows but alight mechanical losses expressed in percentages of the 
total ingredients present, and an apparent, gain is as frequent as a loss. All of these 
gains and losses arc well within the lnuils of the admissible errors of chemical anal- 
ysis. Each ingredient, however, being determined tit least twice in duplicate sam- 
ples, this source of error is lessened; yet to it and to the unavoidable errors of 
sampling we may justly credit the gains. * * * 

It may be quite surely said that there is little or no mechanical losses of an y of the 
inilk ingredients in cheese-making by the stirred-curd process. 

The losses of fat in the wlieys were above the average. Considering 21 per cent of 
the nitrogen solids to be albumen and that all the al bit in on passed into the whey, an 
assumption which is nearly true, the following per cents of total fat and casein pres- 
ent in milk, were not in the waste produets. and consequently, assuming no mechani- 
cal loss, wertf present in the green cheese. 

Amounts of materials so ve<i hi the cheese for each 100 pounds contained in the original 

whole mill . 



Fat. 

Casein. 

! 

i 

Pounds. 

Pounds. 

Kir. st Hay 

DO 8 

DO G 

I Second dav 

oi. :> 

07 0 

( Third cloy 

H9 2 

07 3 

1 A vein ire ! 

DO. 5 1 97. 0 


Had the same amount of milk been made into butter, with 0.20 per emit fat in the 
skim milk and 0.50 per cent in the buttermilk, both good in or ago separator creamery 
work, about 04 per cent of the fat would have been available for butter. 

Distribution of ingredients in cherse-maling (pp. 98, 00). — These were 
calculated from the tests reported above to be as follows: 


Approximate average distribution of ingredients in cheese making. 



Whey. 

Choose- 

press 

drips 

Cheese. 

Total solids 

Per cent. 
44 0 
0.9 
22 
93.5 
63 

2 

Per cent 
0.9 
0.4 
0.0 
3.5 

1 

23 

1 

Pat 

Casein 

Milk sugar i 

Ash 




Changes in the ripening of cheese (pp. 99, 100).— Analyses were made 
of the green aud the ripe cheeses ma de on each of the three days, and 
from these the total amounts of ingredients in the cheese were calcu- 
lated. u The tests may be considered as indicating that during the first 
month the main changes in the ripening cheese are a loss of moisture, a 
possible mechanical loss of fat, and a slight loss in casein.” 
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Cheese and butter-making, R. J. Redding and II. J. Wing (Georgia 
Sta . Bui No. 18, c 0ct } 1892 , 213-221 ).— This is a popular bulletin 

containing a description of the station dairy house, remarks on dairy- 
ingin general, directions for butter-making and cheese-making, descrip- 
tion of an outfit for a twenty-cow cheese dairy, and an account of cheese- 
making at the station. It is believed that “so far as the experience of 
one entire summer season can determine, the climate and other natural 
conditions of Georgia are fully equal and in some respects superior for 
cheese-dairying fo those of Ohio or New York,” The station offers to 
give instruction in butter-making and cheese-making. 

In an appendix to the, bulletin farmers are cautioned against paying 
fabulous prices for the “ domestic, coffee berry,” which is said to be 
nothing more than the soja bean or Japan pea. 


TECHNOLOGY. 

Effect of altitude on maple-sugar-making, J. L. TTills (Vermont 
Sta. Report for l SOI, pp. lUO-ld'S ). — In Rullelin No. 20 of the station 
(13. 8. R., vol. in, p. it is recommended to heat sirup to certain 
temperatures in sirup and sugar making. These recommendations wore 
made on the basis of tests conducted at an altitude of about 500 feet 
above sea level. In this article an aeeomit is given of tests made at 
different altitudes. 

Tlic work was done at ike experiment station at Burlington, and at the residences 
of Jlon. V. f. Spear ami F. II. Packard, Braintree. 

A tew samples were lost by unavoidable accident, but one hundred and twenty 
polarizations were made on samples taken, and they, with other data, may be sum- 
marized as follows : 


Lot at ion. 


Altitude above sea level 

Water boiled at 

Sirup No. 1 

Sirup No. 2 

Sirup No. 1, average percentage 

Simp No. 2, average percentage ... . 
Simp No. l,per cent sugar at 225° F 
Sirup No. 2, per cent saga* at 225° F. 



Station 

Mr Hpo,ir*s 

Mr. 

Packard’s. 

(feet).. 

375 

1. 025 

1, 585 

C'K). 

212- 

210 50 

21(> 


218 

217- 

216 

<°K> . 

217 

210 

210- 


71 61 

71.68 

72.11 


65 93 

66 19 

67 80 


71 56 

72. 42 

73 47 


65.18 

66. 66 

68. 35 


The average percentage is obtained by adding percentages obtained at the live 
various degrees and dividing by five. It is much the same as results at 225°, which 
is about midway between boiling and sugaring-off point. Three thermometers, two 
chemical standard and one sugar, were used in this work, all agreeing within a frac- 
tion of a degree at points between 212° and 235°, * * * 

These tests seem to indicate that if sugaring-off at higher altitudes than 500 feet 
above sea level does materially affect the grade of sirup or sugar made at the tem- 
peratures prescribed in Bulletin No. 26, the alteration will tend to improve the 
grade. 
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' Irrigation and duty of water, B. O. Buffum ( Wyoming Rta. Tiul. 
No. SfOct,, 1892, pp. ;)2,Jig». 3). — Information, “largely compiled trom 
other authors, with such additional material as has been suggested by 
observation and experiment, ” on the extent and distribution of irrigated 
areas in Wyoming, water supply, and methods and effects of irrigation $ 
and when and how to irrigate for grasses, cereals, root crops, vegetables, 
and fruits. The self-irrigating instrument (nitomoter) devised by K. 
Mead for measuring the time and depth of flow over weirs, and that 
devised by 1 ). A. Carpenter, arc illustrated and briefly described, and 
the duty of water as observed at Laramie during 181)1 and 185kl on 
mixed crops, oats, sugar beets, rut a bagas, corn, cane and dtirra, nml 
peas and beans, are tabulated. The following summary is taken from 
the bulletin: 

(1) The opportunity to construct large irrigation works to rot luini large tracts of 
hind in Wyoming is excellent. 

(2) Overirrigution is pernicious ami must lie avoided. 

(3) Oft ho methods ot irugation, lloo ling is the most mpmons to cultivated crops, 
but the most economical method for grass hinds ami cereals. Row iirigatum is recom- 
mended for all crops where it is convenient to apply it. Ktiluuigai ion is the most 
expensive, but most favorable to the innjoritv of crops. It works host cm rather 
heavy soils with impervious subsoils. 

(4) Sofai as determined in this State, the duty of 1 cubic foot pci second con- 
tinuous flow varies liom 0 1.6 to 735 3 m res. 


STATION STATISTICS. 

Reports of director and treasurer of Vermont Station for 1891 

( Vermont Sta. Report for 1&U /, pp. U-II), — Tin* roporfcof the direetor eon- 
tains brief general statements regarding tin* publications, farm build- 
ings, and work of the station, together with abstracts of Bulletins Nos. 
20, 27, 30, and 33 (E. S. It., vol. n, p. 744; m, pp. 240 and 800; it, p. 
195). 

81 tico the last report was published the buildings have been completed on the now 
farm, lately purchased, adjoining the university grounds. 

The farm is admirably adapted for an expel imental farm, comprising 80 acres, vary- 
ing iVorn heavy clay, through gravelly loam and clay loam, to a sandy loam. Most 
of it is already m a liigh state of cultivation, and tho crops taken from it th© past 
year have moro than equaled expectations. The trustees of tho university have 
lately purchased 30 acres more, to he used as a pasture. 

The barn is 18 by 105 feet, with 22-foot posts, the floor of tho cow slablO being on 
% level with the sills and diroc tly over a large cellar 45 by 80. * * * The first 

floor contains, besides the cow stable, which can accommodate Utirty-flvo head of 
*tock, tool room 20 by 40, car ring** room 23 by 25, horse stall and harness room 20 by 25, 
i carriage wash rack, a sheep fold, and a model piggoty, each 20 by 20, while just 
mtftide are three huh perm for the throe different breeds of cattle kept. The floor 
fcbave is the mam barn floor, and tho hay mows on ouch side hold about 100 tons of 
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hay. The grain bins hold over a car load. Over the sheopfold and piggerj and the 
tool and carriage rooms are large seed and storage rooms. In the northeast comer 
of the bam, teaching from cellar to roof, are three great silos, which will hold nearly 
200 tons of silage. * * * 

Two features of the barn call for particular attention, ventilation and walering. 
The ventilating shafts pass from manure cellar to cupola, being 51 feet in perpendic- 
ular height. There are eighteen 8 by 20-inch shafts which open into the roof shaft*, 
and they have thus far given satisfaction. Each lias openings on each Iloor, and any 
part of the barn can be ventilated at will. 

Watering the cattle is done by what is known as fclio Buckley watering device. 
Fastened on a post in front of the stanchion, between each two cows, is an iron bucket 
holding a little over a gallon. They are all connected by an iron pipe with a water 
tank containing a ball valve. Any draft of water in any bucket lowers the level and 
wa tor Hows into the tank to restore it. ,l * * 

On the first, iloor of the creamery building are. a separator room 21 by 22 feet, churn 
room 24 b> 14, and ice house 25 by 14 ; and on t he second iloor, laboratory for milk test- 
ing 21 by 22, and lecture room 24 by 14. At t he other end of the same building are a 
carpenter shop 19 by 20, and a potting room 19 by 20; and upstairs, botanical anti 
horticultural laboratories, both 19 by 20. * * y 

The greenhouse is a glass struct uic 80 1>> 24 feet, with a southern exposure. It is 
divided into four rooms, heated by a hot water boiler, and so piped that the tempei- 
nturecan he controlled in each division, making it possible to grow plants of the 
tropical as well as the temperate zones. The two eastern rooms are used by the bot- 
uuist in the study of the fungous diseases of plants. * * # The two western rooms 
are devoted to gardening under glass. 

11804— Ho. 6 4 
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Grasses of the Pacific Slope, part I, G. V. akey ( I)i vision of Botany , 
Bui. Wo. 13, Oct. 20, 1N!>2, pp. 00, plates 50 ). — Tlio scope ami purpose of 
this publication are stated in a brief introduction, as follows: 

Tim grasses which arc known to grow on the Pacific Slope of the United States, in- 
cluding Alaska, number not far from 200 species. These are all specifically distinct 
from the grasses growing east of the Mississippi River, and also mainly distinct from 
the grasses of the plains and of the desert, except in that part of California which 
partakes of the desert flora. 

A considerable number of grasses of the mountain regions of California, Oregon, 
and Washington reappear in the mountains of Idaho, Montana, and the interior 
Rockies. The interior of California is a dry region, verging in the extreme south 
into the desert country, and is deficient in grasses, especially of those species which 
form a continuous turf. In this part of the present bulletin we have figured and 
described mainly those grasses which are most conspicuous in sisce and apparent 
utility. Nearly all are here illustrated for the first time. The work will hoof great 
valuo not only to botanical students, but to allpersous interested in agriculture and 
in the raising of domestic animals. 

The descriptions are almost wholly the work of my assistant, Prof. U H. Dewey 

The following species of grasses are described and illustrated: Agros- 
tis wquivalvis , A. dens [flora, A. exarata , form asperfolia , ^4. kallii , 
A. humilis, A. tennis , Alopecurus alpinus , A. calif omieu s, A . gen- 
ieulatus , var. robust us, A . howcllii , A . macounii , A. saccatus, A. stejne- 
geri, Aristida mlifornica, Galamagrostis ateutioa , C.holanderi , 6\ breweri , 
V. orassiglnmis , 0. cimcJcii , 0. densa, 0 . deschampsioidcs , 0 . hoivelln, 0 # 
purpurascens , 0. tweedyi, Genchrus palmeri , Deschampsia cmpiUm , Hie- * 
rochloc macrophylla , Imperata hoolceri , Muhlenbergia calaniagrostidea, M. 
californica , jW. debilis, M. dumosa , ilf. parishii, Orcuttia aalifornica , 0. 
greenei, Oryzopsis exigua, 0. webberi , rani cum urvilleanum, Phalaris 
amethystina, P. lemmoni , coronata, 8. cminens, 8 . Icingii , & occiden- 

tal is, 8. parishii , & setigera, 8 . speciosa , $. stillmani, 8 . sir iota, Trisetum 

californicnm , I 7 , canes c ms, and T. cernuum, 

The California vine disease, N. B. Pierce (Dm«i<w of Vegetable 
Pathology, Bui No. 2, pp. 222, plates 25, charts 2). — This bulletin gives 
a general statement regarding the grape industry in California and the 
destruction caused by the vine disease; a history of the origin and growth 
of the grape industry in California; the special characters of the dis- 
>ase; the development of the disease in southern California; the rebo- 
rn 
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tionsof soil, shade, rainfall, and temperature to the disease; tin* treat- 
ment, growth, and variety of vines ; the relationship of the disease ; and 
suggestions for treatment. 

The author was engaged for ten months in California and five months 
in France, Italy, and Africa in a special investigation of grape dis- 
eases, seeking to find some clue to the cause of the disease which in 
southern California threatens the destruction of the grape industry. ' 

The disease appeared at Anaheim about 1884, and with this as a cen- 
ter has spread rapidly in all directions, often causing the complete 
destruction of vineyards. All kinds of vines seem to be susceptible to 
at tacks of this disease, but those derived from Vitis rinifera seem to 
suffer (lie most. 

The disease may be characterized as follows: Sharply defined spots 
of red or yellow of varying size appear on the leaves and extend through 
them. Tin* tissue in such spots and between the veins dies, leaving a 
narrow band of green paienchyma. The canes are often stunted and 
more or less flattened on one side, and become leafless, dry, and black. 
Where then* is immature growth the black discoloration is most con- 
spicuous. The sap is less abundant and its flow slower. The last part 
to lose its sap to any great degree is the stock below ground. The 
roots show a shrinkage and discoloration, followed by decay. The 
actively growing parts, such as the root fibers and root hairs, are the 
first to be attacked, ami their destruction has an immediate effect upon 
the plant. The fruit usually shrivels and dries upon the vine. The 
disease seems to go through a peiiod of incubation before it becomes 
externally manifest, and this period maybe longer or shorter a (‘cording 
as the vine is resistant or easily affected. The conditions of soil, irriga- 
tion, atmosphere, shade, rainfall, fogs, temperature, and winds are all 
considered at greater or less length, yet in none of them does the author 
find an adequate cause for the disease. 

Tin* disease is compared with all parasitic and nonparasitie diseases 
of grapes known in this country and in the south of Europe, but it is 
unlike any of them. The only known fungus affecting the vine in a 
way at all similar to this disease is the powdery mildew (Uncinnla hjh- 
rutin ), and to this such virulent power has never been attributed. In 
external appearance the disease resembles in a genera] way u rongeot” 
and u folietage,” two south European diseases of unexplained oiigin, 
but the total effect is wholly unlike that of either of them. The sub- 
ject has been examined from a bacteriological point of view, but so far 
with negative results. 

$0 fungicide experimented with has produced lasting effects. Bor- 
deaux mixture seems to act upon the diseased vines as a stimulus, 
causing them to vStart out new canes, but the effect is only temporary, the 
vines usually dying in a season or two. Sulphur, which is an effec- 
tual remedy for fho powdery mildew, seems to have no effect in this case. 
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The general conclusion is that the specific cause of the disease is 
still unknown and that no fungicide tried will avail much upon diseased 
vines. The author thinks that the planting of healthy cuttings and 
the use of Bordeaux mixture along with the sulphur treatment for the 
powdery mildew would probably be advantageous and profitable. 

Report of experiments made in 1891 in the treatment of plant 
diseases, B. T. Gaju.owav {Dirision of Vegetable Pathology, But. No. 

pp. 7ti, plate* 8). — Experiments were conducted in the treatment of 
black rot of grapes, apple scab, leaf blight, cracking and scab of pears, 
diseases of nursery stock, peach rot, plum leaf blight, quince spot, 
and the fungous diseases of the grape. 

In the treatment of vines for black rot Bordeaux mixture gave the, 
best results, even when reduced to one sixth the strength of the usual 
formula. Four treatments, tlie last when the bevvies were the size of 
bird shot, were found to be nearly as effective a>s six continued until the 
berries were full grown. 

For apple scab, F. 8. Goff, of Wisconsin, found Bordeaux mixture 
the best of the copper compound solutions, while Paris green, 1 pound 
to 200 gallons of water in which .just enough lime was stirred to make 
t lie whole milky, gave the best results, surpassing any of tin* others 
alone or in combination. 

For the treatment of pear leaf blight and pear scab Bordeaux mix- 
ture gave the best results w hen both were treated together. If treated 
separately amnion iacal copper solutions gave the best results for the 
leaf blight and copper suc.r.h urate and glue mixtures were best for pear 
seal). For the ti eat ment of the diseases of nursery stock, Bordeaux 
mixture was, on the whole, the most satisfactory fungicide. The same 
is also true in the treatment of quince spot. 

Ncga live results were obtaiue.il in several experiments on account of 
the nonappea ranee or very light attack of the disease even on untreated 
plants. 

In answer to a circular letter sent out by Assistant Secretary Willits 
to grape growers, requesting data as to the use of fungicides and ex- 
tent of loss caused by fungous diseases, about two thousand live hun- 
dred reports were received lioni thirty live States and Territories. Two 
thousand made some use of the tieatments suggested in Farmers’ Bul- 
letin JSo. 4 on Fungous Diseases of the Grape (IS. 8. K., vol. n, p. (>09), 
and eighteen hundred report beneficial results. The loss for the pro 
vious year as reported in these letters was, from black rot (>f> per cent, 
from downy mildew 25 per cent, and from powdery mildew 10 per cent. 
Only two hundred and iifty persons, from twcuty-ono States, reported 
their net proiit from spraying, the average being $122.93 for each 
grower. 

Yield of crops per acre ( Wrimm of MaUstics, Report , AW, L89.2, 
VP* !(>)• — The estimated average yields of corn, potatoes, buckwheat, 
sorghum, tobacco, and hay. The prospects of cotton, apples, pears, 
and grapes are also reported. 



Notes on W. F. K. Stock’s nitrogen process, W. P. Sk'kktohlt 
(Analyst, Jsfij, pj> t — This method* was compared with the 

Kjcldahl method in the determination of nitrogen in pure crystallized 
ammonium sulphate, dog biscuit, cotton seed meal, wheat Hour, coffee, 
gelatin, linseed eake, crushed hoofs and horns, tish guano, dried blood, 
and manure. As a rule the Kjcldahl ga\e slightly higher results than 
the Stock method. The author is of tin* opinion that the mixture of 
sulphuric acid and manganese dioxide which is used acts upon nitrog- 
enous substances in much tin* same w r ay as a mixture of sulphuric 
acid and potassium permanganate, causing a loss of ammonia. His 
experience leads him to believe that t In* method requires much careful 
study and possibly modification ludbre it can be accepted by analysts 
as a reliable method for determining nitrogen in common organic sub- 
stances. — E. W. A. 

On the determination of phosphoric acid in Thomas slag, A. F. 

tloLMis (Zritsc/i. (uudyt. Chnn,* 1 1 />)>. I't). -The author lias 

found dirierenees in the results bv the Muerckei and the mol\bdic 
methods on Thomas slag which were piopoi tioiial to tin* amount of 
lime in the slag. These differences are attributed to the fact previously 
pointed out, that the gypsum precipitated by the sulphuric acid added 
to dissohe the, slag envelops particles of the phosphate of lime, pre- 
\ eating their bong brought into solution. He has noticed similar losses 
of phosphoric* acid where hydrochloric acid was used as tin* solvent. 
Jlc describes the A Hand met hodJ w liieh (‘(insists in evaporating f> grams 
of finely ground slag nearly to drvness w ith />00 e. e. water and 40 e. c. 
hydrochloric acid of 10 to 20 lie., taking up in o00 r. e. of w ater and til 
ba ing; treating an aliquot (f>0 <*, e.) of the filtrate with la (*. e. of douhe’s 
solution (400 grams citric acid made to a liter with ammonia of 0.0 sp. 
gr.), and precipitating the phosphoric acid with magnesia mixture in 
the ordinary manner. The author tinds that this method gives too 
high results, due, he suggests, to incomplete separation of the silica. 
He proposes the following modification of the Albert method for deter- 
mining phosphoric acid in Thomas slag meal: Five grams of slag meal 
are moistened in a dish w ith a little waiter, 40 c, c. of hydrochloric aeid of 

* Anah 8t, 1802, pp. 100-112; K.8. R.,\ol.iv, p.8G. 

t Zeitseh. angew, Cheat., 1801, p. 280. 
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about 20° Be. added, and the mixture evaporated completely to dry- 
ness, The residue is healed in an air bath at 120° 0,, and on cooling 
Is moistened with hydrochloric acid, taken tip in water, and filtered. 
The filtrate is made to 500 e. c., 50 c. e. treated w itli citrate solution, and 
the phosphoric acid precipitated as usual with magnesia mixture, 
dried, incinerated, and weighed. 

By tins method he lias secured results agreeing very well with those 
by the inol 4 \ bdic method, but he holds that the moJybdic method should 
always be resorted to in making control analyses. — N. W. A, 

Method of determining lime in Thomas slag, A. F. Hoeleman 
(Chem.Zty., lSi)9,pp. 1471 , 117 ?). — The met hods proposed by Classen and 
by Jones have been found inadequate in case of materials like Thomas 
slag meal, containing iron and manganic phosphates, as the precipitated 
lime contains admixtures of iron and manganese. The author studied 
the methods with reference to impro\ing them by modification, and 
found that a combination of the two methods gave satisfactory results. 
According to this modified method nearly all of the iron and part of the 
manganese arc removed in the first precipitation, and the remainder of 
the iron and manganese m the second precipitation. The method, as 
used, is described as follows: 

Fifty c. c. of the slag solution, equivalent to 1 gram of sub- 
stance, is evaporated well down. 20 e. c. of neutral potassium oxalate 
solution (1 to ft) added to the residue, and heated on a water bath, with 
frequent stirring, until the precipitate is pure w hifce and free from lumps. 
This usually transpites after ten minutes’ heating. The precipitate is 
filtered and washed with hot water until the filtrate contains no ox- 
alic acid. The calcium oxalate should now be snow white. The filter 
is punctured and calcium oxalate washed through, fiist with water and 
finally with warm dilute hydrochloric acid (1 to 1), The calcium oxa- 
late is dissolved by adding about 15 c. e. of concentrated hydrochloric 
acid, the solution evaporated to a volume of about 25 c.c. and 10 e. e. of 
dilute sulphuric acid (1 to 5) and 150 c. c. of 90 per cent alcohol added. 
After standing three hours or more the precipitate is filtered off and 
washed with 90 percent alcohol until the washings show no acid reaction 
with methyl orange. The gypsum precipitate is then dried to constant 
weight. By this method a very pint* precipitate of calcium sulphate was 
obtained containing only traces of manganese, and the results of dupli- 
cate determinations agreed very closely. Triplicate, determinations in 
a sample of Thomas phosphate showed 41.75, 41.75, and 41.67 per cent 
of calcium oxide, respectively, — k. w. A. 

Recent researches on the fixation of atmospheric nitrogen By 
microbes, Beuthelot (Vompt. mu/., 115 (18911), pp, 869-574).— ^ The 
fixation of atmospheric nitrogen by the agency of microbes in the soil 
has been established, but it has not been determined whether the sub- 
stances enriched with the nitrogen constitute permanent components 
ot the tissues of the microbes or whether they pass thr ough those 
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tisanes and are thereby modified in their composition, as is at present, 
held with reference to the fixation of oxygen by the inyeodenns of 
acetic fermentation. The question may be asked whether the microbes 
must exist in symbiosis with green plants, on the theory developed by 
Heliriegel ami Wilfarth in their investigations on Leguminosa*, or 
whether the microbes have a separate existence, after the manner of a 
parasite, simply finding in the leguminous plant the conditions and the 
medium by which they are enabled to fix nitrogen in their peculiar 
tissues and to form the nitrogenous substances to be ultimately util- 
ized in an independent way for tin* nutrition of the leguminous plants 
which serve for their momentary support. 

To get some light which might aid in the solution of these interest- 
ing and complex problems, the author determined to provide the 
microbes with some nourishment more simple and better understood 
than \egetable mold. The materials chosen were a natural and an 
artificial humic acid. The former was obtained from a soil at Meudon 
which possessed the property of fixing nitrogen: the latter was pre- 
pared from sugar. The natural humic acid contained .'M>1 per cent 
of nitrogen; the artificial acid was almost entirely without nitrogen or 
ash. 

About 5 grains of the natural liumic arid was put into a 6-liter flask 
filled with air. Then there was poured into the flask 5 c.c. of distilled 
water and 2 c.c. of water containing in suspension green plants of low 
orders developed at the bottom of a flask in ordinary water by exposure 
to a feeble light. The quantits of organic matter thus introduced was 
almost imponderable, but the liquid contained the germs of manifold 
living organisms, among which were certain forms capable of assimi- 
lating nitrogen. The flask was hermetically (dosed with a stopper of 
emery coated with vaseline. A second flask w as prepared in a similar 
manner, except that 100 e.e. of the distilled water was used. 

Into a third flask w as put 5 grams of artificial humic acid, 15 c.c. of 
distilled water, and 2 c.c. of the liquid containing the germs. A fourth 
flask was prepared in a similar manner, except that 100 e.e. of the dis- 
tilled water w as used. 

The four flasks were then excised to diffused light w ithout at any 
time receiving the direct rays of tin* sun. The experiment continued 
from June HO to October 22, 1892, or about four months, at the tempera- 
ture of the surrounding air. 

In the four flasks them developed whitish microscopic plants of 
many species; at the same time there was formed a notable amount 
of carbonic acid, due to the action of the oxygen on the humic acid, 
partly from purely inorganic influences, as previously shown by the 
author, and partly, without doubt, through the agency of microbes. 
This formation of carbonic acid merits attention, for if is probably the 
intermediary by which the carbon w as transform! from the humic acid 
to the plants developed in the flask. 
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s '$*ho weight of the material iii the first flask decreased from 4.725 to 
4*f»8! grams. The difference was due to losses of carbon ie add ami 
water, compensated in part by the oxygen fixed and also by the diffi- 
culty of recovering absolutely all of the material put into the flask. The 
gain of nitrogen is therefore estimated somewhat too low. The humic 
aeid at the outset contained 0.1805 gram of nitrogen, but the amount of 
combined nitrogen found at the end of the experiment was 0.1909 gram, 
showing a gain of 0.0104 gram or 0 per cent. 

In the second flask the material decreased in weight from 4.725 to 
4.018 grams. The weight of the nitrogen at the beginning of the ex- 
periment was 0.1805 gram, and at its close 0.1001, showing a gain of 
0.0150 gram or 0 pel cent. In both cases, then, there was a gain of 
nitrogen after the humic material had served as food for microbes. 

On treating with water a portion of the material left at theelose of 
the experiment, it appeared that the aipieous extract contained no trace 
of nitrate, and onl> 0.12 milligram of aimnoniacal nitrogen. 

These experiments had been preceded by another, conducted from 
the autumn of 1801 to June. 1802, on 5 grams of this same natural 
humic aeid kept in a moist condition in a large flask through which was 
passed se\eral time- a current of unpuntied air containing dust from 
the neighboiing soil. In this material there were developed mosses 
and various other kinds of plants, some green and others white. On 
analysis the total material was found to be 4.807 grams, the initial ni- 
trogen 0.1805 gram, the final nitrogen 0.2850 gram — a gain in nitrogen 
of 0.0545 gram or 80.8 per cent. This larger gain than in the first- 
mentioned experiments was due either to the longer duration of the 
trial or to the more active nature of the numeious species of microbes 
which caused the fixation of the nitrogen. 

Turning now to the experiments with the artificial humic acid, we 
find that in the third Husk the total material recovered was 4.0785 grams, 
the initial nitrogen 0.00 1 gram, the final nitrogen 0.0080 grain— a gain of 
0.0020 gram; in the fourth flask the total material recovered was 4.01 
grams, the initial nitrogen 0.001 gram, the final nitrogen 0.0084 gram— 
a gain of 0.0024 gram, in both eases there had been fixation of nitrogen, 
which was ver c v feeble, because without doubt the humic aeid, devoid 
of nitrogen and ash, furnishes insufficient nutriment to the microbes. 

Repeated analyses of the artificial humic aeid showed that there was 
no fixation of nitrogen when the acid was simply exposed to chemical 
oxidation under the influence of air and light, thus confirming the tes- 
timony of the above-described experiments that the action of microbes 
is necessary to the fixation of nitrogen. 

We are thus enabled to see that one of the organic substances in 
vegetable mold furnishes nourishment for microbes, and have advanced 
one step in the analysis of the phenomena associated with the fixation 
of nitrogen. — a. c . t. 

Ob the fixation of free nitrogen by plants, T. SchlUsing, JR., 
®* Laurent (Compt. rend., 115 {1302), pp. 732 - 738 ).— A brief repoi* 
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on experiments in continuation of those described in Compten rendtts, 
111 (1890), p. 750, and 113 (1891), pp. 776-779 (E. S. It., vol. m, pp. 
1 10 and 551). In preceding investigations the authors have shown that 
fixation of the free nitrogen of the air occurs in green plants of low 
orders and in the soil on which t hese plants are growing. The plants 
with which these earlier inquiries were made were a mixture of mosses, 
alga 1 , and bar, term. In the experiments reported in this article less 
complex cultures were used and the species of the plants were deter- 
mined. Both the ^direct 77 and “indirect 7 ’ methods of determining the 
acquisition of nitrogen were employed, as described in the reports of 
previous expe.iimeuts. The cultures were made on 000 grams of soil in 
each case. 

SiiHumn'ii of ixpevimuii* on the fixation »f five nitroyni by plants. 
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* In the surface soil. 2 4 mm. deep. 

I hi nil tin* soil bolow thi* surface soil j»bo\e mentioned. 

JO hud nett by inumidimtiiiji little isolated toft*. which afterward iti’ft* together. 

pMiiaitu‘0 l/i Mowing on the soil o small tjuantd\ of algous material ditntod w it h distilVd water. 

In the first four cultures fixatiuu of fret* nitrogen clearly occurred. In 
the culture containing only Mierorolem vaginatm (No. 0) there was ap- 
parently no fixation of nitrogen. 1 1 would not he surprising if this was 
due to a difference iu the nature of the alga. In the cases (Nos. 7 and 
8) where the soil was almost entirely bare of vegetation nitrogen was 
not fixed in any appreciable amount. 
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Thfc “ nitrogen in tlie planted was found by subtracting from the total 
nitrogen in the surface layer containing soil and plants the nitrogen 
found in an equal weight of subjacent soil. The weight of the vege* 
table matter formed was also determined. From these data the per 
cent of nitrogen in the dry plants was calculated and fouud to be about 
4 or 5 per cent. 

The fundamental feet ascertained in the authors* previous investiga- 
tion was continued, viz, that fixation of nitrogen occurs in the tissues 
of plants of lower orders developed on t he surface of soils. Chlorophyll 
action supplies the onergj necessary to bring about the combination of 
free nitrogen. 

The authors contend that the fixation of free nitrogen does not take 
place, as claimed by Berthelot, in the interior of the soil under the ac- 
tion of microbes. In the discussion which followed the reading of this 
paper Berfchelot asserted that liis investigations show that the green 
alga* are not the only microdiganisms having the function of fixing at- 
mospheric nitrogen, but that fixation also occurs under the influence of 
colorless inferior organisms which seem to be devoid of chlorophyll. It 
is possible that the origin of these phenomena will be found in still lower 
organisms, such as may develop in the root tubercles of leguminous 
plants and in other organisms devoid of chlorophyll. Berthelot is pur- 
suing researches w ith reference to the existence of such organisms.*— A. 
C. T. 

On the gas exchanges of the root tubercles of leguminous 
plants, B. Frank (Her. <lent. hot . Oes., 10, pp. J71-WJ, plate 1 ), — Previous 
investigations of the root tubercles of leguminonsplauts have indicated 
that they are covered w ith a corky epidermis, which prevents the inter- 
change of fluids and gases between the tnbeides and the surrounding 
world. The author’s observations, reported and illustrated in this arti- 
cle, show that the corky covering of the root tnbeides, especially those 
of peas, has intercellular air passages which communicate with the outer 
air, as is the case with lent icels. The s> stem of air passages penetrates 
through the corky hi) cr to the meristem. The meristem has no air 
passages, but these occur again in the baeteroid tissues below the meri* 
stem. To determine w bother the gas within the tubercles came from the 
soil or was given oil* from the cells ot the tubercles the author grew peas 
in watei without the addition of nitrogen compounds or with a little pea 
soil for inoculation. Although the roots were never in (xmtactwith 
air, yet the tubercles which developed showed the structure described 
above. The gas in the intercellular passages in the tubercles must, in 
this case at least, have been derived from the tubercles themselves* 
The epidermal air passages when once established may serve for the 
transmission of air from wifhonl, but those in the baeteroid tissue can 
not do so, as the> are shut off from all communication with the outside 
world. The origin of the gas within the tubercles may be fouud In the 
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carbonic acid gas, a common product of respiration, or in the water 
absorbed by the plants, from which atmospheric gases are released and 
recombined in the processes of growth. Observations are briefly re- 
ported which indicate that this gas is neither carbonic acid nor oxygen 
alone, but that it is rich in nitrogen. To investigate the gas exchanges 
in living root tubercles, a considerable number of root tubercles were 
cut from plants grown outdoors in garden soil and were inclosed in 
glass tubes with a known volume of air above quicksilver. A lively 
evolution of gas at once began and continued during the several days 
over which the experiment extended. The results, reported in tables, 
showed that nitrogen and carbonic acid gas had been evolved. The 
author, however, thinks that the evolution of these gases was not a 
normal process of the living tubercle, but a sign of decay. The gas 
exchange in the tubes was relatively small at first and increased as the 
experiment continued. ( -ertain nitrogenous compounds which are com- 
mon products of decay were formed. The air from the tubes in which 
the tubercles were confined contained ammonia, skat.nl, and indol. It 
also had the odor of a dead body, fhirbonie acid was formed at first 
probably as a respiration product, but later as the result of decay. 

These investigations indicate that the root tubercles of leguminous 
plants are sensitive organs which continue their normal activity only 
w hile united with the plant. If they are separated from the plant, 
even without being themselves mutilated in any way, in a few hours 
there is a complete change in their activity, especially in respect to the 
organic nitrogen compounds, which are broken up. The nitrogen in 
these compounds returns to its elementary condition aud escapes. It 
follows that it is not practicable to determine the normal processes 
occurring in the tubercles by experimenting with them apart from the 
plants. The metabolism of the tubercles in union with the plant must 
be different from that of the isolated tubercles, it is possible that the 
tubercles when united with the plant absorb nitrogen directly, hut 
direct observations immediately after ths separation of the tubercles 
do not give any testimony on this point because of the speedy revolu- 
tion in the activity of these organs. — a. e. t. 

The horn fly, J. Fletcher {Canada Central Experimental Farm But. 
No. 14, Sept,, J89JU, pp. 1 7, fig*. X). — A brief account of Hwmatolna serrata, 
compiled from reports of investigations in the United States, with sug- 
gestions as to means of repression. This insect has appeared in Can- 
ada and has already caused considerable trouble there. --a. o. t. 

Analysis of the Cavendish banana in relation to its value as 
food, W. M. Doherty {Chem. News, M ( W92),pp. 187,188).— The author 
lias analysed the pulp of Muca mvendMm , the dw arf banana, w ith the 
following results: 



508 


EXPERIMENT STATION RECORD. 


Analysis oj banana pulp. 
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In nut t dive piopei lies tin (\i\ endish banana lesembles the ]>otato. — 

E. \V. A. 

Feeding experiments with sunflower-seed cake for milch cows, 

»f. Klein {Mi hit Js<ij2 } pp. 07 !-<>/"). — Suutlowet seed t tike is said 

to have ton nil quite extensive use loi tending within the Iasi tew veais, 
especnill.v in Deinmuk. A tual is lepoited with tom cmvs, math to 
eompaie the clients ol siintlowei seed < uke and linseed <ake The mui 
fiowei seed eake was fed m the toim ot meal and was of the following 
composition* l)i\ mat lei ill 52, mule piotcm 50.75, erude tat J3.l)4,c\u 
boh\ lit ales ‘JO do, emde tihei 15.08, and unde ash 1 .37 pel eent. On 
the basis oi N\ old’s tables of digostibihtv d contained, theiefoie, 5(U> 
pei eent ot digestible albuminoids, 12.5 pei eent ot digestible fat, and 
25 pei cent ot digestible eaiboli\diates. 

Theie weie tout lots of fotu cows each. The first lot ieceived the 
wintei lation wliuli all the cows had ieoei\ ed pievnms to the tnal, con- 
sisting of distilleiy slop, lnewei s' giams, linseed eake, meadow hay, 
and othoi conise loddei, with a nutritive i.itio of 1:0.5. In addition 
to this i a turn lot 2 teeeived 1 ]>ound and lot 5. 2 pounds per head per 
day of sunHowei seed eake, and lot 4, 1 pound each ot sunflowei seed 
cake and linseed eake. The nutiitive iatios ot Hie iations of the four 
lots weie thcretoie, lot 3, 1 :G5; lot 2, 1:5.8; lot 3, 1.5.3; and lot 4, 
1:5.4. The cowsol the four lots aveiaged ver^ neailythe samejienod 
of lactation 

The tiial lasted from Febiuai> 22 to April 12. During the first week 
all four lots leceived the basal lation. The second, third, and fourth 
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weeks the concentrated foods were added to the rations of lots 2, 3, and 
4; and the fifth, sixth, and seventh weeks the basal ration was fed 
again. The cows were milked twice daily, the quantity being deter- 
mined by weight at each milking, and samples of the milk of each ani- 
mal were analyzed two or three times each week. The changes of food 
were made gradually. 

A summary of the results of tin* feeding experiments shows that the 
addition of sun flower -seed cake to the basal ration was accompanied 
in the case of every cow by an increased milk yield. In this connec- 
tion the addition of 1 pound of the cake appeared to be practically as 
effective as the addition of 2 pounds, which the author attributes to 
tlie period not being sufficiently long to show the full effects of the ad- 
dition of 2 pounds. Sunflower-seed cake seemed to be fully as effect- 
ive as linseed cake. The sunflower seed cake apparently had no effect 
on either the fat content of the milk or the live weight of the animals. 
Financially there was no advantage from the addition of either the sun- 
flower-seed cake or linseed cake to the basal ration. Tlie additional 
yield of 0.7 liter of milk per day with 1 pound of sunflower seed cake 
was produced at a cost of nearly 2i cent s. — E. w. A. 

Effects of different kinds of food on the volatile fatty acids and 
the melting point of butter, A pole Mayer {Landw. Vers. St at., n, 
pp. J /— — The author prefaces the description of his present experi- 
ments with a review of the conclusions from his previous experiments 
on this subject, published in 1 NNS. * These are as follows: 

(1) The percentage, of volatile fatty acids and the specific gravity of 
blitter fat go hand in hand. An increase of the one results in an in- 
crease of the other. 

(2) The melting point of butter fat does not vary proportionally with 
these, as it is presumably more especially influenced by the olein con- 
tent. 

(3) The percentage of volatile fatty acids and the specific gravity of 
butter fat from a single cow vary more widely under different methods 
of feeding than has usually been supposed. 

(4) The volatile fatty acids are dependent upon the period ol* lacta- 
tion, the percentage decreasing, as a rule, as the period advances (con- 
firmed by Nilsoii). 

(5) But they are also dependent to a large extent on the character of 
the food (which is in opposition to NiJson). A higher percentage of 
volatile fatty acids was produced on roots, meadow grass, and green 
clover than on hay, and a higher percentage with the latter than with 
ensiled grass. 

(6) The melting point of butter is likewise dependent upon the food. 
Ensiled grass and liay gave butter with the highest melting point, and 
roots the next highest, while exclusive feeding on green food, whether 
grass or clover, in the barn or at pasture, resulted in butter with tlie 
lowest melting point. 

*Landw. Vers. Stat., 35, pp. 260-282. 
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(7) As a rule the point of crystallization fluctuates with the melting 
point. 

(8) In the case of animals accustomed to it, pasturage has a very 
good effect on the yield of milk and butter. 

This line of investigation has been continued, and the results obtained 
form the basis of the present paper. From August 25 to February 25 
a North Holland cow, nine and one half years old and about two mouths 
with calf at the beginning of the trial, was fed a wide range of foods in 
periods of twelve days each, determinations being made twice in each 
period of the specific gravity, solids, and fat (the latter by calculation) 
of the mixed morning’s and night’s milk and of the melting point and 
volatile fatty acids of the butter. The latter were determined by the 
lleiehevt-Wollny method, and expressed in terms of the cubic centi- 
meters of soda solution required to neutralize 5 grams of butter fat. The 
foods given in different periods included meadow grass ad libitum ; 15 
kg. hay and 2 kg. linseed cake, alone or with 50 c. c. concentrated lactic 
acid or 100 c. <*. of volatile fatty acids from a stearin factory: 10 kg. 
hay and 2 kg. linseed cake; 10 kg.* pea vines and 5 kg. rye straw, with 
either 4 kg. sesame cake or 4 kg. linseed cake; 5 kg. pea vines, 10 kg. 
rye straw, and 3 kg. peanut cake; 15 kg. pea vines and 4 kg. rye; 40 
kg. ensiled sugar beet residue, 5 kg. rye straw, and 4 kg. linseed cake; 
JO kg. corn silage, 8 kg. rye straw, and 4 kg. linseed cake; and 11 kg. 
pea vines, 5 kg. rye straw, and 4 kg. poppy cake. At the conclusion of 
this feeding the milk yield had fallen to 3A liters a day, and the feed- 
ing was continued for four months in much the same manner with 
another cow fresh in milk. In both trials certain of the rations were 
repeated at different stages of the trial, with a view to eliminating 
error from advancing lactation as far as possible. 

In the case of the first cow the volatile fatty acids in the butter 
varied on different food from 13.4 to 24.9 c. c., and of the second cow 
from 20.1 to 32.2 c. c. While these variations are not quite as large as 
those observed in the former experiments, alluded to above, it is be- 
lieved they indicate that in the case of the same cow the volatile fatty 
acids may show a wide range of variation on different rations, and the 
rations fed do not, of course, cover the whole range of rations fed in 
practice. The author urges from this that the judgment of the purity 
of butter on the basis of the volatile fatty acids may lead to gross in- 
justice, by implicating honest dairymen who have made an unfortunate 
selection of feeding stuffs. He states, for instance, that the feeding of 
poppy cake and pea vines proved disastrous to the high content of 
volatile fatty acids, giving butter near the end of the period of lacta- 
tion with volatile acids equivalent to only 13.5 c. c. of soda solution. 
In Holland the minimum limit is 19 c. e., but the danger from reducing 
the standard is that artificial butters will not be excluded. For this 
reason the author thinks that critical judgment of butter should be 
based on a number of different tests. 
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The following statement shows the feeding stuffs which were tested > 
.arranged in the order in which they increased the volatile fatty acids, 
those effecting the greatest increase being placed first: 


Coarse fodders. 

Red lieets. 

Meadow grass in spring. 
Green clover. 

Meadow grass in Hold. 

Hay, corn silage. 

Ensiled grass. 

Straw. 


Co n rrn irn ted . f oods . 

Rye. 

il Maize sprout, cake." 
Totton-soed meal eako. 

Rea nil < cake. 

Sesame cake. 

Linseed cake. 

Loppy cake. 


The addition to the food of luetic acid op of \ olntilc fatty acids in the 
amounts in which they could he given showed no effect on tho volatile 
fatty acids in the butter. The author criticises the investigations of 
Sclirodt and Heuzold,* claiming that instead of testing the effects of a 
large number of rations, practically only two rations were tested, viz, 
pasturage in summer and a mixture of bay. straw, beets, wheat, bran, 
and cotton seed meal cake in winter; and that from his own in vestige 
tions it might be expected that the volatile fatty acids on the winter 
ration fed would not be materially different from those on pasturage. 
The winter ration contained a small amount of straw, which, as indi- 
cated by the author's tests, decreases the volatile fatty acids, and two 
feeding studs, which, according to his trials, strongly tend to increase 
these acids. He believes that this explains the reason xvhy the winter 
ration gave results. agreeing with those on pasture grass. 

The author's results afford considerable support to the hypothesis 
that a ration rich in soluble carbohydrates results in butter with a high 
content of volatile fatty acids As an instance of this he cites the effect 
of beets as compared with hay; the former, containing much more sugar 
than the latter, increased the volatile fatty acids to a greater extent. 
He also compares the effect of fresh grass and green fodders with hay 
and silage in which the sugars have been largely dispelled by fermen- 
tation. Furthermore, he compares rye grain and maize sprout cake, 
both of which are rich in digestible starch and had a favorable influence 
on the volatile fatty acids, with poppy cake, which is poorest of all the 
feeding cakes in carbohydrates, and with linseed cake, which at least 
contains no starch meal. Both the poppy cake and the linseed cake 
affected the fatty acids unfavorably. 

The author traces no connection between the fat in the food and that 
in the butter further than that the feeding of considerable amounts of 
non-volatile fatty acids do not appear to increase the volatile fatty 
acids of the butter. This last result agrees with the experience of 
Weiske and Soxhlet, according to which the volatile fatty acids of the 
food, including butyric acid, are not transmitted to the butter. 

*E. S. IL, vol. iv, pp. 92-95. 
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Concerning the melting point of the butter, the experiments above 
reported are believed to show that both this and the point of crystalli- 
zation diminish somewhat as the period of lactation advances, in case 
the food remains unchanged. The melting point and the point of crys- 
tallization are not always affected in exactly the same degree, but if 
the average of the two is taken it is found that the effect due to the 
period of lactation is very small. This average factor is therefore taken 
as a basis for studying the effect of food, leaving the stage of the period 
of lactation out of account. A very hard butter was produced by the 
mixture of pea vines and poppy cake, and likewise, although not in the 
same degree, by mixtures of straw with linseed cake or sesame cake, 
and (still less) with peanut cake. Cotton seed meal cake ami rye grain 
gave softer batter than any of the above. Pasture grass gave a softer 
butter than the normal ration of hay and linseed cake. This last is a 
complete confirmation of the results obtained by the author on previous 
occasions. Straw appeared to have a very favorable effect on the con- 
sistency of the butler. The effect of ensiled grass and corn silage was 
about the same as that of hay, while beet diffusion residue was notice- 
ably unfavorable to hardness. Maize-sprout cake was also unfavorable 
to hardness. The addition of lactic acid or of volatile fatty acids to the 
food was accompanied by a decreased melting point of the butler. Ar- 
ranged in the order in which they favorably affected the hardness of 
the butter, the feeding stuffs used wore as follows: 


Coarse fodders 

Straw. 

Hay, ensiled hay and maize silage. 
Old pasture grass. 

Beet diffusion residue. 

Young grass. 


j Concentrated foods. 

( Poppy »snke. 

Linseed cake, sesame cake. 

! Peanut cake. 

Rye, cotton seed meal, 
i Germinated maize cake. 


It will be seen that this order is nearly the reverse of that in which 
the feeding stuffs increased the volatile fatty acids. In general then, 
butters with a relatively high content of volatile fatty acids had a rela- 
tively low melting point, and vine verm. This is only a general rule, to 
which there aje some exceptions. 

In continuing this line of investigations the author proposes to study 
along the line of the hypothesis indicated by the above investigation, 
that is, the effect of easily digestible carbohydrates in the food on the 
volatile latty muds of the butter. — w. \v. A. 

Experiments in the feeding of swine, J. W. Robertson (Canada 
Central Experimental Farm ttnl. AV>. 75, Get.. 1893, pp. 13). 

Raw vs. steamed food (pp. 3 *5). — The account of this experiment is 
reprinted from the Annual Repor t of the Canadian Experimental Farms 
for 1891 (E. S. R., vol. iv, p. 441 ). 

Feeding gram mujrovnd and ground with or without skim wi7fc(pp.5~7).— 
Four lots of pigs were used in this experiment with either four or five 
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pigs in each lot. All received a mixture of equal parts of peas, barley, 
and rye, but to lot 1 this mixture was fed unground and soaked in cold 
water for forty-eight hours, and to the remaining lots ground and 
soaked in water for twelve hours. In addition to the grain, lots 3 and 4 
were given all the skim milk they would drink. The feeding continued 
for seventeen weeks. The summary of the results follows: 

Nummary of results of pig -feeding trials . 


Lot X, tin ground grain 

Lot, 2, ground groin 

Lot 3, ground grain and fikim milk 
Lot 4, ground grain and skim milk 


A \ eiuge 
weight 
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iit begin- 
ning. 
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consumed 
per pound 
of gain. 
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! 
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There is little it* any apparent difference between the lots fed whole 
grain and ground grain. “One pound of grain was the equivalent of 
pounds of skim milk in increasing the live weight. The swine 
which were fed upon a ration containing skim milk were lustier and 
more robust in appearance than those which wen? fed upon grain only.” 

Feeding frozen wheat (pp. 7-12). — The value of frozen grain for pigs 
was tested iu two separate trials. Tin* tirst trial included three lots of 
four pigs each. Lot 1 received frozen wheat ground and soaked for 
twelve hours; lot 2, frozen wheat onground, soaked for forty-two 
hours; and lot 3, a mixture of equal parts of wheat, barley, and peas, 
unground and soaked for forty-two hours. The pigs averaged 180 
pounds each at the commencement of the trial. The trial lasted from 
December 2<s to March 14. The result was very favorable to the frozen 
wheat, and especially so where fed ground. 

in the second trial two lots were used, one averaging 01 pounds per 
pig and the. other 104 pounds. Both lots were given ground frozen 
wheat soaked for twelve hours, and lot 2 received skim milk in addi- 
tion. k< During the last, three weeks of the tost [lot 1J were fed upon 
the lowest quality of frozen wheat only, which had been graded ‘un- 
marketable.’” The trial lasted from February 1 to May 30. The results 
were as follows: 


(1) When the frozen wheat was fed ground and soaked for twelve hours, 14.18 
pounds of increase in the live weight was obtained per bushel of wheat. 

(St) In the feeding of swine from an average weight of 61 pounds each until they 
reached an average weight of 145 pounds each, 15.46 pounds of increase in the live 
weight was obtained per bushel of wheat. 

(8) One pound of frozen wheat was the equivalent of 7,91 pounds of skim milk in 
increasing the live weight. 

The swine which were fed upon a ration containing skim milk were lustier 
and more robust in appearance than those \shieh were fed upon grain only, 

11804— No, 0 5 
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The pigs were slaughtered and parts of tlie pork cooked. The pork 
was pronounced excellent and superior to that of pigs fed exclusively on 
peas. “When the frozen wheat is to be fed unground it should be 
soaked for at least twenty-four hours.” — e. w. a. 

Amyloid, a new constituent of milk and dairy products, F. J. 
Hkkz (Ghem. Ztg ., 1892, pp. 1524 , 1 125).— The author reports finding by 
microscopic examinations of butter, hard anti soft cheese, and u a chem- 
ically pure” preparation of casein, bodies which in size, form, and 
behavior toward iodine closely resembled starch. They differed from 
the latter, however, by not being affected by boiling water, hot alcohol, 
or ether. Those found in milk were round or egg shaped, resembling 
vegetable starch, and from 10 to 3 5 micromilli meters in diameter, while 
those in butter, cheese, and casein were of irregular outline, colored 
irregularly with iodine, and were much larger, being in some instances 
115 micromillimeters in length. These bodies were noticed in various 
samples of milk, in the ether solution of fat, in the udder of a cow which 
had suffered from milk fever, and in the colostrum from the same cow. 
They are not numerous in the microscopic field, occurring singly o' two 
or three together, and are found by seal clung through the casein pai- 
tioles colored yellow or brownish by iodine. 

The author refers to the finding of an amyloid substance by Virchow 
in the spleen, liver, kidneys, etc., and is inclined to believe that the 
material which he finds in milk and dairy products is of similar nature. 
He suggests that it might perhaps be prepared in pure state from milk 
or colostrum by pepsin hydrochloric acid. Whether or not these amy- 
loid bodies always occur in milk and whether they have any impoitauce 
in connection with the manufacture of milk products are questions tor 
future study. — K. w. a. 

Investigations of sheep’s milk, 0. Besana (Ghcm. Ztg., 1892, pp. 
1519 , IV)], and JVM). — These investigations were made at the Agricul- 
tural School at Rome, where duriug the past winter a course was 
ghen on cheese-making from slice p’s milk. The sheep used were of 
the •‘Sopravissana” breed, the common breed of that country. The 
milk yield of this breed is giveu as from 45 to 50 liters per year, and 
the average yield per head and per day 250 to 300 c. c. The maxi- 
mum yield noticed was 805 e.e. (nearly a quaitl in the case of a sheep 
twenty-one days advanced in the milking period. The specific gravity 
of the milk ranged from 1.037 to 1.043 at 15° 0. An average of one 
hundred and seventy six determinations gave 1.0305. 

The lactodensimeter used with cows’ milk is said not to be adapted 
to sheep’s milk, which requires an instrument graduated from 1.026 to 
1.043. Sheep’s milk beiug richer than cows’ milk shows a greater 
fluctuation in the specific gravity at different temperatures, so that 
the corrections for temperature can not be made from the ordinary 
tables tor cows 1 milk. The author gives a table for correcting the spe* 
cific gravity of sheep’s milk for 15° O. The average composition of a 
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number of samples of sheep's milk analyzed by the author and his 
assistants is given as follows: 


Average composition of sheep'* milk . 


Water 

Total solids 

Fat 

Protein 

Milk sugar 

Ash 

Specific gravity at 15° C., 1.0378. 


Per cent. 
. 78.23 
. 21.77 
. 9.50 
. 6.26 
. 5. 00 
. 1.01 


Owing to its richness in tat, sheep’s milk under the microscope shows 
a crowded mass of fat globules, and must be diluted in order to 
compare it with cows’ milk. The fat globules are much larger than 
those of cows’ milk. The largest globule found in sheep’s milk 
measured 0.0300 mm. in diameter, or nearly three times that of the 
largest globules found in cows’ milk. A majority of the globules were 
much smaller than this. The larger globules of sheep’s milk are not 
quite round. With the aid of a microscope and a micrometer, there- 
fore, it can be seen whether cows’ milk is mixed with sheep’s milk, or 
whether sheep’s milk is diluted with water, to be sold as cows’ milk — 
a practice which is not uncommon in some regions. Owing to the 
thickness and viscosity of sheep’s milk, the fat globules do not rise 
rapidly in creaming. At the end of twenty-four hours’ setting no sharp 
layer of cream was to be seen, although the upper layer was found to 
be richer in fat. In using the creamometer, the author dilutes the 
milk with an equal volume of water and allows the cream to rise for 
forty-eight- hours. 

The viscosity of sheep’s milk was found to vary somewhat in differ- 
ent samples. It seemed to depend principally upon the casein, for 
after this had been coagulated by rennet the viscosity was much lower 
and the fat globules present rose to the surface quite rapidly. 

The spontaneous souring of sheep’s milk seemed to take place more 
slowly than in the case of cows’ milk. Two samples of milk, 1 of sheep’s 
milk and 1 of cows’ milk, were kept in a room together at a tempera- 
ture between 10 and 12° 0. The cows’ milk was thick with coagulated 
casein at the end of six days and the sheep’s milk at the end of four- 
teen days. The reason for this difference is unknown. 

Under corresponding circumstances much more rennet is required 
for curdling sheep’s milk than cows’ milk. Where equal quantities of 
milk were treated at 35° 0. with like quantities of reuuet solution, 
from one and one half to two times as long was required for curdling 
the sheep’s milk as for the cows’ milk.— e. w. a. 
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California Station. — A new apparatus for the accurate testing of spraying noz- 
zles lias just boon constructed, and the station proposes to make a thorough study of 
different kinds of nozzles. 

Idaho University. — The board of regents held a meeting December 81, 1892, to 
effect an organization. 

MAKSAcm'HETis College. — At k recent meeting of the State hoard of agriculture 
it was reported that 879 students had been in at ten (lanee at the college since its 
foundation in 18(>7. Of these, 8(51 have been graduated. Of the graduates, 254 are 
engaged in farming or in closel> allied pursuits, 20 are teachers in agricultural insti- 
tutions, 4 are agricultural editors, and 7 are in the fertilizer business. 

Nebraska Indfstrial College.— In a brief historical sketch of this department, 
of the University of Nebraska, recently published by the university, it is stated that 
the number of students enrolled during the last academic year was 107, in addition 
to about 125 in the preparatory courses. A considerable portion of the fumls 
received under the act of Congress of 1890 lias been devoted to the establishment 
and equipment, of a course in electrical engineering. 

Utah Station. — A hydraulic engineer has been employed for the coming season 
to examine the irrigation systems of the Territory and to aid farmers in the intro- 
duction of irrigation. A dairyman will also be employed, with a view to the investi- 
gation of dairy questions. 

West Virginia Station.— The botanical department of the station lias been abol- 
ished and a horticultural department organized in its stead. F. W. Kane, M. K., 
has been appointed horticulturist and microseopist. The parasitic insect, recently 
brought from Europe by the entomologist of the station to destroy the Scolytid 
which is ruining spruce forests in the State, seems likely to prove effective, provided 
it will multiply sufficiently fast. 

Wisconsin College. — One hundred students were registered for the dairy school 
considerably in advance of the opening of the school, and many applicants were 
turned away. More than 50 were registered for the short course in agriculture, which 
began January 4 and is to close March 22. 

Wyoming College. — At the general election in November it was voted to estab- 
lish the agricultural college at Lander, Fremont County, but until buildings are 
provided the college will remain a department of the State University. 

Milk inspection in Chicago. — November 21, 1892, an ordinance was passed by 
the city council establishing a milk division of the department of health, to be in 
charge of a deputy commissioner of health, who must be a practical chemist. Nine 
milk inspectors are to be appointed. All venders of milk or cream must take out a 
license. Penalties are provided for violation of the ordinance either by selling 
without a license or failing to comply with the regulations of the health department 
regarding the purity of milk and cream. 

German Stations. — The fifth convention of the Association of Agricultural Ex- 
periment Stations in the German Empire, which was to have been held in Nurem- 
berg last September, but was postponed on account of the cholera, was held ip Ber- 
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]in December 11, 12, ami 13, 1892. The discussion of methods of analysis formed a 
prominent purt of the program. The experiment stations of this country were rep- 
resented by Prof. W. O. Atwater, of this Office, and Prof. E. W. Ililgard, of Cali- 
fornia. 

Great Britain. — The following summary of the yield and acreage of wheat, bar- 
ley, and oats iu Great Britain for 1891 and 1892 was recently issued by tbe board of 
agriculture. 

The yield and acreage of wheat , barley , and oats in Great Britain for 1891 and 1892. 



Estimated total produce. 

1892. | 1891. 

Acreage. 

Estimated average, 
yield per acre. 

1892 

1891. 

1892. 

1891. 

Wit BIT 

j 







Bushels. 

Bushels. 

Acres. 

Acres. 

Bushels. 

Bushels. 

En laml 

55, 107, 180 

08. 691,450 

2, 102, 909 

2, 192, 393 

26 20 

31.33 

\Vttl«*H 

l, 318.703 

1,401,740 

55, 278 

01, 590 

23. 86 

23 73 

Scotland 

2, 134, 983 

1,971,067 

01,592 

53, 294 

34.00 

30. 98 

limit Britain 

58, 500 932 

72, 127, 263 

2, 219, 839 

2, 307, 277 

26 38 

31.20 

BAULKY. 







England 

59, 527, 908 

60, 900, 824 

1,709,587 

1,772, 432 

84. 82 

34. 36 

Wales 

3,350,802 i 

3, 438, 620 

114. 520 

117,101 

29. 20 

29. 30 

Scotland 

7, 022, 732 : 

7, 789, 65 J 

212, 703 

223, 205 

35. 84 

34.89 

i 

Great Britain 

70, 501, 562 

72, 129, 095 

2, 036, 810 

2,112, 798 

34 01 

| 34 14 

OATS. 


i 





England 

i 73, 260, 495 

69, 78G, 175 ! 

1, 765, 403 

1,672.835 

41.50 

41.72 

Wales 

7,970,830 ! 

7, 698, 529 ' 

233, 399 

; 234, 055 

, 34. 18 

32. 89 

Scotland 

35,051,004 1 

34,901,557 j 

j 998, 683 

992, 239 

35 10 
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India. — The Annual Report of the Kliamlesli Experimental Farm for the year end- 
ing March 31, 1892, contains accounts of field experiments with cotton, wheat, sugar 
eaue, and forage plants, and of experiments with silage and in the breeding of cattle, 
sheep, goats, and horses. 

American Forestry Association.— This Association held its eleventh annual 
meeting at the Department of Agriculture December 20, 1892. Assistant Secretary 
Willits, one of tbe vice presidents of the Association, presided. As this w as for the 
most part a business meeting, tlie attendance was confined to members of the Asso- 
ciation. 

The reports of the officers and committees showed a favorable condition of the 
affairs of the Association. During the past year the Association has been chiefly 
engaged in promoting the reservation of public timber lands from sale and in the 
endeavor to secure the enactment of adequate laws for the protection of the public 
forests from tire and theft and their administration so as to yield the largest amount 
of commercial products consistent with the maintenance of their appropriate climatic 
influence and their conservative effect upon tlie water supply and irrigation. 

Seven reservations of forest lands have already been made by the President, viz, 
those of White River, Pike’s Peak, and Plum Creek, Colorado; Pecos and Canadian 
Rivers, New Mexico; Bull River, Oregon; Yollowstone, lying sontl* and east of Yel- 
lowstone Park, Wyoming; and San Gabriel, California. These comprise an area of 
more than 3,250,000 acres. 

Twenty-three other proposed reservations are now under consideration l»y the De- 
partment of the Interior. These are situated in the States of California, Colorado, 
Idaho, Minnesota, Montana, New Mexico, North Dakota, Oregon, Washington, and 
Wyoming. 
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The principal discussion daring the meeting was in reference to the Paddock hill, 
now on the calendar of the Senate. This bill, which proposes to place the manage* 
ment aud disposal of the public timber lands under the control of the Secretary of 
Agriculture, is, in the main, an embodiment of the views of the Association in respect 
to the timber lands. 

The Association seeks to have only such land as is unfit for agricultural purposes 
reserved from sale, and in the Paddock bill provision is made for the restoration to 
sale aud occupancy of any portions of land included in the reservations which may 
be found desirable for the uses of agriculture. There is also provision for the cutting 
of timber at the proper time and in proper manner for the purpose of supplying the 
needs of domestic life and of the mining and lumber industries. 

In the election of officers for the ensuing year J. 8. Morton, of Nebraska, was 
chosen president; J. D. W. French, of Boston, was chosen corresponding secretary 
in place of E. A. Bovvers, resigned; and N. H. Egleston was reelected recording 
secretary. 

It was voted to hold a meeting of the Association at Chicago during the World's 
Columbian Exposition and the executive committee were directed to make arrange- 
ments for it. 

Movements ok the leaves ok plants.— Preliminary observations on the move- 
ments of the leaves of Melilotus alba and other plants by W. P. Wilson and J. M. 
Greenmail, are reported in Contributions from the Botanical Laboratory of the University 
of Pennsylvania , vol. I, No. 1, pp. 66-72. The following conclusions have been 
drawn from the observations thus far made : 

“(1) There are great numbers of plants which put their leaves in a special or 
hot-sun position. 

“ (2) These hot-sun positions have come to exist in order to protect the plants 
possessing them from a too ‘rapid transpiration. 

“(3) These hotsun positions are not dependent on light alone, but the heat rays 
play a very important part in determining them; and the water supply of the plant, 
in the air as well as in the soil, exercises a direct influence. 

“(4) For some reason not yet well understood, the leaves of Melilotus alba 
take a different position at night under red light from the one ordinarily assumed 
in the so-called sleep of this plant.” 

Chlorine in rain water. — The following data were obtained from observations 
at the Royal Agricultural College, Cirencester, England, as reported in the Agri- 
cultural Students 1 Gazette for December, 1892: The rainfall for the six months end- 
ing March 31, 1892, was 17.38 inches, containing on an average chlorine equivalent 
to 0.404 grain of sodium chloride per gallon, or 22.69 pounds of salt per acre. For 
the six months ending September 30, 1892, the Tainfall was 13.73 inches, and the 
sodium chloride 0.242 grain per gallon, or 10.74 pounds per acre. The total rain- 
fall for the year, 31.11 inches, would thus deposit about 33£ pounds of salt per acre. 

Milk preservation. — A valuable pamphlet of seventy-two pages on this subject 
has recently been issued. It is entitled Die Methoden der Mi Ich konservierung spedell 
das Pasteurisieren und titer ilmeren, and is prepared by Dr. H. Weigmann, of the dairy 
department of the experiment station at Kiel, Germany. The subjects of milk fer- 
mentations, infection of milk, preservation of milk from fermentative changes by 
chemical means, by cold, by pasteurization, and by sterilization, and shipping of 
milk are treated in a popular style. Price, 1.50 marks. 

Dairy industry of Denmark.— Prof. C. C. Georgeson, of the Kansas College and 
Station, has been sent to Denmark as special agent of this Department to investi- 
gate the dairy industries in that country, and to make a report covering dairy fann- 
ing, manufacture of dairy products, trade conditions and methods, and educational 
features. Prof. Georgeson is a native of Denmark, aud will, therefore, he able to 
come into direct communication with those from whom it will be most desirable to 
gather information* 
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Bureau of Animal Industry: 

Special Report on Diseases of Cattle and on Cattle-Feeding. 

Special Report on the History arid Present Condition of the Sheep Industry of 
the United States. 

Office of Experiment Stations: 

Experiment Station Record, vol. iv, No. 3, October, 1892. 

Experiment Station Record, vol, m, Index. 

Experiment Station Bulletin No. 11.-—A Compilation of Analyses of American 
Feeding Stuffs. 

Weather Bureau: 

Bulletin No. 5.— Observations and Experiments on the Fluctuation in the Level 
and Rate of Movement of Ground Water on the Wisconsin Station Farm and 
at Whitewater, Wisconsin. 

Bulletin No. 6.— The Diurnal Variation of Barometric Pressure. 

Monthly Weather Review, October, 1892. 

Division of Botany: 

Contributions from tlie U. S. National Herbarium, vol. I, No. 6, December 6, 1892. 

Division of Chemistry: 

Bulletin No. 35. — Proceedings of the Ninth Annual Convention of the Associa- 
tion of Official Agricultural Chemists. 
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Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama: 

Bulletin No. 39, November, 1892. — Wheat. 

Arkansas Agricultural Experiment Station : 

Bulletin No. 20, November, 1892.— Animal Parasitism; Some Texas Fever Ex- 
periments. 

Agricultural Experiment Station of tiik University of California: 

Report of the Viticultural Work during the Seasons 1887-89, part I. 

Maine State College Agricultural Experiment Station: 

Annual Report, 1892, part l. 

Massachusetts State Agricultural Experiment Station: 

Bulletin No. 45. November, 1892. — On Fodder Articles and Fodder Supplies. 
Ua'icii Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 47, November, 1892. 

Agricultural Experiment Station of Nebraska: 

Bulletin No. 25, December 1, 1892. — Detasseling Corn. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 45, October, 1892. — Tomatoes. 

Bulletin No. 46, November, 1892. — Mulberries. 

Tennessee Agricultural Experiment Station: 

Bulletin vol. v, No, 4, November, 1892.— Experiments with Fruits and Vege- 
tables. 

Agricultural Experiment Station of Utah: 

Bulletin No. 19, October, 1892. — Feeding Silage r#. Dry Food, 

West Virginia Agricultural Experiment Station: 

Bulletin No, 24, June, 1892.~-FJora of West Virginia. 

DOMINION OF CANADA. 

Department of Agriculture: 

Bulletin No. 16, November, 1892. — Experiments in the Feeding of Steers. 

Second Annual Report of the Experiment Station at St. Hyacinth, Quebec, 1891. 
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The nee<l of compilations of analyses of footling stuffs ami results of 
experiments upon their digestibility has been pressingly felt, not only 
by our experiment station workers, but. by teachers, writers, and, in- 
deed, all who are interested in the science of animal nutrition. A wel- 
come effort, toward meeting this need has been made by Messrs. Jen- 
kins and Win ton in the compilation of analyses of American feeding 
stuffs, published as bulletin No. 11 of this ()(Uco(see p,r>82), which it is 
believed covers the ground with reasonable thoroughness. 

It is only in recent* years that such investigations have become 
common in the United States, and although the data regarding the 
composition of onr feeding stuffs have already become somewhat 
voluminous they arc far from complete, and our investigations upon the 
constitution of the compounds contained in them ami their digestibility 
are comparatively limited. In Europe, however, a large amount of 
investigation regarding the digestibility as well as the chemical compo- 
sition of such materials has accumulated, but the results of inquiry in 
these as in other specialties are widely scat torn! and have not hitherto 
been readily available to us. A compilation in which they should 
be completely, clearly, and concisely set forth and thus made easily 
accessible to us was greatly to be desired. Such a treatise has been 
prepared by Professors Dietrich and Konig and lately published.* It 
is designated as the second edition of a work with similar title by the 
same authors published in 1874, but if is so much enlarged and im- 
proved that tins designation is hardly more than a tribute of appro- 
priate respect to the earlier and far less extensive treatise. 

The purpose of the authors has been to put together in the most 
convenient, complete, and useful form the accumulated information 

* ZusammoTisctziuig mid Verdanlichkrit der Futtonnittel, von Dr. Th. Dietrich und 
Dr. J. Konig. Zweite vollstiindig umgearboiteto und selir vormehrte And age. Ber- 
lin, JulitiB Springer. 
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regarding these subjects. To quote the words of Prqf* Hellriegel in a 
review of the work:* “The amount of pains taken to insure the prime 
condition of usefulness, namely, the most absolute completeness possi- 
ble, is shown not only by the tables, * * * but more especially by 
the fact that all of the available work in agricultural chemistry, back 
to the earliest times in winch serv iceable analyses were to be looked 
for, has been collected, and that even imprinted material, in so far as 
it could be obtained by correspondence, has beet) incorporated, and with 
the most valuable results. The order and arrangement of this mass 
of material are most excellent. We have not only a careful grouping 
of figures, but the results of independent work conceived in a philo- 
sophical spirit and carried out with scholarly skill.” 

A more detailed account of the nature and contents of the work is 
given on page 595 of the present number of the Keeord. 

Such a treatise is not for the many, but for the few. Its place is in 
the reference library ami on the desk of the investigator, teacher, and 
writer. There it will be of permanent value. Although the scieuce 
of nutrition is rapidly advancing and new data are constantly being 
obtained, such a work as this must long be the standard. Future com- 
pilations may begin where this leaves oil. When the methods of analy- 
sis, of estimating nutritive values, and of conducting experimental 
inquiry shall have been sufficiently improved, other ways of expressing 
the composition, digestibility, and nutritive values of feeding stuffs 
will be called for, and other forms of compilation will be developed. 

The two savants to whom we owe this service, while studying physi- 
ological chemistry by researches in the laboratory and observations 
outside, have devoted well nigh a do/cn jears to gathering the data 
for the compilation and putting them in older. The work of prepar- 
ing and issuing this compendium has been very largely a labor of love, 
for neither authors nor publishers expect any pecuniary gain from it. 
In fact the German Government has undertaken to provide for a por- 
tion of the expense involved in its publication. 

To make use of this treatise the slightest knowledge of German will 
suffice, since the titles of the tables and the principal statements of the 
text are expressed in the simplest aud briefest terms. 


The preliminary report of Prof. Georgeson, recently sent to Den- 
mark as special agent of this Department to study the d airy industry 
of that country, brings out the very interesting and important fact that 
the uniformly good quality of Danish butter is principally due to the 
use of pure cultures of bacteria for ripening the cream, which have so 
far obtained the approval of practical dairymen in that country that 
they are commonly employed “in all good dairies.” 

*Lan<lw. Vers. Stat., 40, p. 262. 
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It is evident fh at any practical plan for the wide distribution aud 
use of these butter ferments will revolutionise the dairy industry, and 
there seems to be no good reason why bacteria should not be used in 
blitter-making as generally as yeasts now are in bread-making and 
brewing. The rapidity with which this newly discovered scientific 
truth has been applied 1o practical uses may be seen from the fact that 
it was only in 1890 that the rosea relies of JStoreh and Weiginann were 
published which showed that bacteria might be employed to give the 
desired Haver to butter (see Experiment Station Bulletin No. 9, p. 07). 

Such an event as the introduction of bacteria cultures into practical 
dairying should greatly encourage the investigator in agricultural 
science to persevere iu truly scientific inquiiies, and should help the 
farmer to see more clearly that agriculture will reap the highest bene- 
fits from researches pursued b> Uioioughly trained experts working 
according to scientific methods. 


The facts regarding tlie production and value of crojis in this coun- 
try brought out in the report of tin* statistician of this Department (an 
abstract of which is given on p. 578), as w ell as in other similar reports, 
are well worth the careful study of investigators in agricultural science, 
and especially of those who arc planning experiments with field crops, 
vegetables, or fruits. Amid the multiplicity of questions which are 
urged upon the attention of 1 lie experimenter it is increasingly diffi- 
cult to make a wise selection of the few which ought to engage the seri- 
ous attention of any one station. There is a danger that in yielding 
to a local demand for the testing of new crops or the improvement of 
old ones the real interests of e\en that locality may be sacrificed. If 
there is little prospect that oven under improved conditions of agricul- 
ture it will pay to increase or keep up 1 he acreage of a crop it is doubtful 
whether a station should by means of important experiments increase 
the interest of the farmers of its region in that crop. It would be better 
to divert their attention to something which will be likely to bring them 
more profit. 

It may be very easy, on the other hand, for a station to demonstrate 
that a region is well adapted for a crop not liithei to grow r n there, but of 
what use will this be to the farmers of that region if it is a crop for which 
they are not likely to find a profitable market ? As it becomes increas- 
ingly clear ttfi.it the agricult oral prosperity of any region or country de- 
pends very largely on conditions which are world- wide in their influence, 
not only the farmer but also the experimenter should as far as practica- 
ble shape his work with reference to these conditions. Jt is true that the 
more particular study of these wide problems w ould naturally devolve 
upon the officers charged with making the general plans for flic station’s 
work, but even the specialist can well afford to take time for consid- 
eration of such questions that he may be better able to guide bis work 
into those lines which nromise the most useful results. 



THE RELATION OF THE PHYSICAL PROPERTIES OF THE SOIL 
TO THE CULTIVATION OF PLANTS. 

Pit. Ewald Wollmy. 

Tl»e efforts toward flic discovery of the laws that underlie the right 
cultivation of crops have, up to the present, been devoted mainly to the 
nutrition of the plant, ami the research has been for the most part in the 
domain of chemistry. Extended and careful imjuiry has revealed most 
•important relations between the chemical composition of the soil and 
the quantity and quality of vegetable product which it is capable of 
producing. The investigations of such men as Davy, Sprongol, and 
especially Liebig and his followers have shown what elements the 
plant requires for the building up of its organs; how they are dis- 
tributed through the several parts of the plant; the variations in the 
composition of the plant at different periods of growth, and under dif- 
ferent conditions of development; what elements the plant obtains 
from the air and what from the soil, and in what amounts and forms 
the several elements are needed for normal growth. The practical value 
of these contributions of chemistry to agriculture can hardly bo over- 
estimated. The vast and constantly increasing use of artificial ferti- 
lisers alone, bears sufficiently impressive witness to their importance. 

It is not strange, that when these chemical factors of vegetable pro- 
duction have been found so weighty the other factors should have 
failed to meet full appreciation and that investigators, following the 
beaten paths of inquiry, should have neglected other lines which would 
lead to knowledge no less essential to the practice of agriculture. 

Witness, for instance, the fact that the supply of plant food by the 
most .careful manuring does not always bring the crops which we have 
the right to expect. The poor results of the use of artificial fertilizers 
on light soils in dry climates, on heavy soils in moist climates, or 
with very heavy stand of plant growth, are illustrations of this. So 
likewise we find that the development of a given species of plant, with 
a definite demand for plant food, varies greatly with differences in the 
physical condition of the soil, with climate, weather, temperature, mois- 
ture, and other factors. In short the growth of the plant is deter- 
mined, not merely by the food at its disposal, but by the other condi- 
tions which govern its physiological processes. These other conditions 
are in part meteorological, but they are especially related to the phys- 
ical characters of the soil, 

m '•i 
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The physical characters of the soil which are most important in 
their influence, have to do with (1) the mutual relations of the soil 
particles arid (2) the relation of the whole mass of the soil to air, water, 
and heat. 

Upon the character and arrangement of the particles depend the 
porosity of the soil, the readiness with which air penetrates it, its 
water holding capacity, the readiness w T itli which water moves through 
it, and finally its temperature. The direct and indirect influence of 
these factors upon vegetable production and the general laws by which 
they are regulated form the subject of the present article. 

The physical properties of the soil in general and the ways they 
aliect the growth of plants may be discussed under four heads. 

A. The properties themselves in their direct influence upon vegeta- 
tion. 

lb The relation of the physical to the chemical properties of the soil. 
Among the chemical processes are included fermentative changes, such 
as anunmnfication, nitrification, denitrification, and the like. The dis- 
cussion of this topic, therefore, involves the consideration of the influ- 
ence of the physical characters ot the soil upon the operations by which 
plant food is rendered available or unavailable, and the consequent 
indirect influence of the physical characters upon plant growth. 

C. Tin* relations of the physical properties of the soil to each other 
and their resulting indirect influence upon pkmt growth. 

T>. The soil factors of plant growth which ^Ure altered by physical 
agencies and their relation to other factors of plant grow th. 

A. THE PHYSICAL PROPERTIES OF THE SOIL IN GENERAL AND THEIR 
DIRECT INFLUENCE UPON VEGETABLE PRODUCTION. 

We have to consider here: (1) The cohesion of the soil particles, /. r., 
the coherence (compact ness) of the soil, (2) the permeability of the soil 
to air, (tt) the moisture of the soil, and (4) the temperature (heat) of the 
soil. 

(1) Cohesion of the soil . — The force by which the particles are held 
together denudes the compactness or tenacity of the soil. This factor 
is most important in deciding the case of tillage and the readiness with 
which the roots of plants can penetrate in their search for food and 
water. It is of importance in the subsoil as well as in the surface soil. 
Its proper regulation by tillage and manuring is one of the essentials 
of successful culture. 

(2) Permeability of the soil to air . — The necessity of oxygen for the 
roots of the plant makes this an essential factor of soil fertility. Some 
soils are so open that air diffuses through thorn readily and to con- 
siderable depth; others arc so close that it works its way with diffi- 
culty at best, and when the interstices are Ailed with water it can 
hardly penetrate and diffuse at all. 
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' (3) The moisture of the soil . — It is scaiovlj too much to say that of all 
the tnatei uln tlie plant deiives from the soil, water is the most impor- 
tant, and foi the reason that it is not onl> the largest constituent of 
the plant tissue, but is also the purveyor ot the other materials, so that 
the vegetative functions .uc entuoly dependent upon it. Hence the 
development oi the plant vanes with the water supply. For each 
species theie is a certain watei content m the soil whu h is most favor- 
able foi grov th. This is illustrated by the follow mg iesults oi oxpon- 
ments by the authox : * 


J^ffccUoj diffatnt ptojm (tons of uata m tlu soil upon (lie (ft on th of minima i ape. 
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The maximum product was leali/ed when the watei iu the soil was 
equal to 40 pei cctit ot the amount it was capable ot holding. With 
lews water theie was less produce Inci lasing the watei likewise 
diminished the yield until, when the soil was satin a ted, the giowth was 
almost entuely ehec Led. Similai iesults were obtained by the author 
with summer lye. 

Since the giowth of the plant as a whole is so dependent upon the 
proportion ot water xn the soil, it is not stiange that the development 
of the indiwdual oigans should be affected m like manna, us is lllus- 
tiatecl m <i senes ot expemnents b> TLibeilandt,t in which summer 
wheat was giown m soil in pots with vailing quantities of water. 
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* Forte h CJ«b ngi Physik, 10 (1SH7), p 154 * 

t Oester, laudw. Wotbcnbl , 1S75, No 30, p. 352. 
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The effect of water is likewise manifested in the development of the 
ssimilativc organs. This is shown by carefully conducted exped- 
ients of Sorauer,* from the results of which the following average 
gures are taken: 

Effects of different proportions of water in the soil upon the leaf development of barley. 
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1 Ptt ctnt oi tot il watn holding capacity of soil. 


In pen oral the development of the plant improves wifcli increase of 
aler in t lie soil uj> to a coitam proportion of the water holding capac- 
y of 1 lie soil. When this optimum propo ‘ion of water is exceeded 
ic development is refolded. The oi>timum water content of the soil 
aries with the plant and the soil. 

The miiueuee of the proportion oi water in tlie soil is manifested 
ill further iu the length of the period of growth, whieh is generally 
mrter as there is less, and longei as there lsjnore water in the soil. 
Finally the chemical composition of the plant appears to be influ- 
enced more or less by the amount of water at its disposal in the soil. 
At least anal, \ ses of cereal grains grown unitor different conditions im 
plj that dry soil favors the development of a glassy grain vs ith rela- 
tively large nitrogen content, while with more moisture the texture of 
the grain is looser, it is more mealy, and the proportion of nitrogen is 
smaller, t 

The explanation of this very important role of soil w a ter in the 
economy of plant growth is twofold. Water is essential to the struc- 
ture and nutrition of the plant, and large quantities are used in tran- 
spiration. 

The cells of the growing organs of the plant consist largely of water. 
Water serves as the purveyor of food from the soil to the plant. It is 
also the agent for dissolving elaborated material in the plant and 
transporting that material to the organs in whieh it is more or less 
permanently stored. For thus building up the tissues and carrying 
food and plant substance large amounts of water are needed. 

But the largest demand for water in the plant is occasioned by the 
transpiration of vapor through the aerial organs, especially the leaves. 
The magnitude of this evaporation of water from the plant is illustrated 

Ztg., 187Jh pflO. ^ 

f Wollny : Die Kultur doi Gotmdearteu, 1887, p. 70. 
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by the following observations of llellriegel* and of Wollny,t who meas- 
ured the quantities of water used by different plants during their 
period of growth. The quantities are given in kilograms of water used 
for eneh kilogram of dry matter harvested in the plant. 

Piopojtioub of water tian^md through the plant dining the period ofgivtvih. 
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K\|»f i intent* by Wolln>. 
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The quantity of water transpired by the plant is thus seen to be 
very large. In the experiments here eited it ranged from li33 to 912 
times the weight of dry substance in the crop. Although these experi- 
ment!* on a small seale in pots do not give an accurate idea of the 
quantities actually transpired by plants in ordinary tield culture, they 
do show that those quantities must be enonnous. 

The explanation of the transpiration oi water is comparatively vsim- 
ple. The interior of the plant is connected with the ambient air by 
the stomata which occur in the aciial organs, chiefly in the loaves. 
Through these the water passes troin the cells near the surface into 
the air. These cells take water by imbibition or osmose from the 
interior cells. A constant current of water is thus flowing through 
the plant and out of it by the foliage. The latest and best investiga- 
tion indicates that no consideiable proportion of this water enters 
through the foliage. $ It must therefore come through the roots and 
from the soil. 

The quantity of water transpired varies with the leaf surface of the 
plant and with the length of the period of growth. With a given plant 
it is small in the earlier periods of development, increases with leaf 

* m den mil iu lbseimdialXlh lien (jriuidlagen des Ai’k^rbatirs, pp. 622-664. 

tiler Mm 11 usb dar Pflauzeudecke mid dvr Beseliattimg atif the pliysikal tsehen 
Kigciaddiaftou and die Kruehtbarkeit dea Bodens, pp. 123-123, 

J Sachs: fVorlwnixigcn ubor Pflun/enpliysiologie, 1882, p, 305, at^l Burgcrafeem: 
tfebinratoht dor I’litersucli imgen fiber die Wafeseraufnaitme dor Pdanzen durcli dio 
BUttex, Jabrcsborickt des LcopoIdstUdtei Beal- u, Oborgyumasmms m Wieix, 1891. 
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development to a maximum, decreases again as the plant ripens and its 
vegetative functions becomes less active, ami dually stops. It is larger 
as the stand of plants is heavier. It is larger with plants which keep up 
their physiological activity during the whole period from spring until 
late autumn than with those whose time of active growth is short. 

Among the common cultivated plants, the perennial fodder plants, 
such as clovers and grasses, consume the most water for a given area of 
land, because of their large leaf surface, close stand, and long period of 
growth. Then come the legumes w Inch have a shorter period of grovyth, 
such as held beans, and s#ja beans; Hie oil plants, like rape and sun* 
flower; the legumes with still shorter growth, as peas and vetches, 
and then the cereals, which are grown fin seed. Among the latter, 
wheat and oats require the largest amounts of water because of their 
larger foliage and theii 1 datively long peiiod of growth; nest to these 
in demand lor watei ranks bailey, and lastly rye. In geneial, the 
winter grains consume less water than those sown in spring, because 
theii period of gimvfh covers a shelter purl of the season when the 
water eonsumpt ion isgieatest. The plants whieh are cultivated at some 
distance a pari, such as potatoes uud loots, consume Hu* least water of 
all. In geneial, the most favorable quantity ot soil water for the growth 
of plants is from 40 to 75 per emit of the total quantity which the soil 
is capable of holding. \\ itli too much watei, as well as with too little, 
the crop is i educed. 

Why excess ot soil water pieventx the normal development of the 
plant is not yel fully uudci stood. The old explanation that (hetem- 
peratuie ot the soil is fheieby mafeiially lowered is not sustained by 
tlie facts of later obsenation. The moie probable explanations are 
two. The tirst is that excess ot water in the soil prevents the diffu- 
sion of air, including oxygen, which must be at the disposal of the roots 
to insure healthy growth. The second is that with too much water 
and too little oxygen the chemical changes which are brought about by 
ferments and otherwise, and which facilitate the development of the 
plant, are hindered, while otheis unfavorable to the plant arc induced. 

Among the fermentative change's in the sod which favor plant growth 
are to be counted especially those due to the aerobic organisms (which 
are sometimes designated by the Latin word frrmniUitio and by the Her* 
man Ver wetting), such as amnion iii cat ion and nitrilLcation. It is by these 
means that the nitrogen of the soil is made available for plant food. 
Oxygen is needed for these fermentations. In a soil surcharged with 
water oxygen does not obtain ready access and the fermentative 
changes can not proceed normally. Furthermore, in lack of oxygen 
injurious compounds, <?. //., ferious salts, are formed in the soil, and 
anaerobic fermentations take place which result in loss of nitrogen, 
either in the form of oxides or in the free state. 

(4) The temperature of the soil .— The growth of the plant is as de- 
pendent upon the temperature of the soil as it is upon that of the air. 
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This is clear when we consider that during germination and in the 
first period of development the whole plant, and later its most impor- 
tant food-gathering organs, namely, its roots, are dependent upon the 
soil for their heat. 

The effect of temperature upon the development of the plant follows 
a definite Jaw. In accordance with this law there is for each plant a 
minimum (cmperatnre, more or less above the freezing point, at which 
development is feasible, an optimum which is most favorable, and a 
maximum, generally between 40° and 50° 0. beyond which it is impos- 
sible, This applies to the germination as well as to the later growth. 
It is a fact especially worthy of note that the optimum temperature is 
seldom exceeded in our climate, so that we have practically to do with 
the range between this and the minimum. 

The temperature of t^e soil lias au especially marked influence in 
the germination of the seed and in the starting of the spring growth 
of plants which have passed the winter in the ground. Thus rye, vetch, 
and peas begin to germinate at a soil temperature of about l°to^° 
i\; wheat, barley, and oats, at 4° to 4.5°; maize and sunflower, at 8° 
to 10°; and tobacco, at 18°. In like manner the majonty of our 
peiemiial cultivated plants do not begin their growth in spring until 
the soil has attained a temperature of 4° to 5° C* 

The warmer the soil the more quickly does the seed germinate. This 
is illustrated by the accompanying results of experiments by Haber- 
landt,t in which observations were made of the number of days required 
for the germination of seeds of a number of species of plant sat different 
temperatures. The first appearance of radicles was taken as indicating 
the. time of germination. 


J)nyb ret/tun d for </( nnimitiou of Sfeds, with different temperatures of the, soil 


Kind ol plant. 

4 . 38^ C. 

10. 25° a 

15. 75° C. 

19. 0°C\ 
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Day* 
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5 

3 

n 

n 

Horst* bt».u» 

7 

H 

n 

n 
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.... 



9 

c* 

IIouip . 

8 

H 

2 

2 

Poppy 

10 

43 

H 

2 

Ii»pu 

G 

2 1 

1 

1 

Sn&ai boot 

1 OO 

| 

o j 

S3 

33 

Matso 


113 | 

83 

3 

Spring lurk y 

' 0 

3 

2 

H 

Spring c 

1 4i 

2 

n 

X 

Spring vrboat 

i 6 

1 

4 

2 

if 


Not. only is germination quicker, but the development t)f the organs 
of the plant proceeds more rapidly with higher soil temperatures. This 

* Comp sire HaberUmlt; Lamhv. Vors. St at,, 17 (1874), p.104, and Wisaeuach&fbr 
Hch-practiacho Uatereuchungon a. <k Geb. dos Pflamtetibaues, BtLI. 
tDer allgemeino l&ndw. Pflansrciiban, Vieuna, 1871), p. 40. 
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latter fact is brought out by experiments of Snclm, in which the growth 
of roots and aerial parts of maize in forty-eight hours (length in centi- 
meters) was as indicated in the following table: * 

Growth of roots and tops of maize plants in forty-eight hours at different temperatures , 




Temperature oi‘ soil. 



17 V C, 

26. 2^ C. 

33 2° C. 

34. <P C. 


cm . 

cm. 

cm. 

cm. 

Hoots 

2.5 

24.0 

30. 0 

55. 0 

Aerial organs 

4 C 

5. C 

11.0 

13.0 


Tn like maim or tlie whole productive power of the plant increases 
with rise of soil temperature until the optimum degree is reached. 
,Aho\e this the production diminishes. This is illustrated by observa- 
tions of Bialobloeki on the growth of cerealsun pots the soil of which 
was maintained at temperatures varying with the different pots, but 
constant for each pot during the period of growth.t The figures here- 
with represent the average weight per plant when harvested while 
still small. 

Effects of different soil lanperatures upon development of cereal plants. 


Tcniperatuio of 
soil. 

Aveiuge weit* 

live 

lit of tin sutmtaiM o ju*t plant. 

IJarlev . | Wheat. 




*- - 



Degrees V. 

Milligrams. 

Milligrams. 

Millar tarns. 

10 

22. 8 

18.0 

20. 8 

15 

32 4 

34 4 

2 r * 5 

20 

40 5 

30. 7 

30.8 

25 

42. 1 

42 0 

43 0 

30 

47. 0 

35. 0 

40 0 


The plants were harvested in the early period of growth, but the 
same influence of temperature continues until maturity, as is illus- 
trated in experiments:)’ by the same investigator, in which barley grew 
until ripe under conditions similar to the preceding. The results 
were as follows: 


Effects of different soil temperatures upon yield of barley . 


Temperature of 

Weight of plants per pot at matuiity. 

soil. 

Grain 

Stiavv. 

(’haff. 

Tol al. 

Degrees ('. 

drams. 

Grams 

Grams. 

Grams. 

10 

2. 71 

3 30 

0 52 

f> 50 

20 

3. 18 

4 50 

0 03 

8.31 

30 

2. 37 

2. 04 

0. 30 

4.77 

• 40 

1.46 

1.53 

0 24 j 

3. 23 


"Ilandbnch dor Pflaugcnphysiologie, 1865, p. 72. 

t Lanthv. Vers. St at., 18, p. 424. 

tibia. 

18431 — No. 7 2 
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There is a direct relation between soil temperature and the imbibi- 
tion of soil water by the plant. In general the quantity of water the 
plant takes up through its roots appears to increase with rise in tem- 
perature up to a certain optimum. This means better provision of the 
aerial organs not only with water, but also with the soil ingredieuts of 
its food which the water brings to the plant. On the other hand, when 
the temperature of the soil sinks the water supply to the plant dimin- 
ishes and may become so small as not to meet the demand for trans- 
piration. Thus, at a temperature of 0° 0., certain plants, e. g., tobacco, 
maize, and squash, may be unable to draw enough water from the soil 
through their roots to make up for the loss through their leaves, and 
in consequence they wilt. 

Finally, it is to be observed that tin* temperature of the soil influ- 
euees that of the air in contact with it. 

The influence of soil tempeiatiue will be Still further considered in 
the succeeding chapter. 

B. THE RELATION OF THE lUTYMCAL TO THE I'll EMU AL PROPER 
TIES OF THE SOIL — FERMENTATIONS. 

On closer consideration of the chemical properties of the soil it 
becomes evident that they are controlled in no small degiee by its 
physical ehai act eristics. This is especially the ease with the processes 
of decomposition of oiganie substances, the weathering of the mineral 
constituents, and also the beluu lor of the nitrates w hieh arc formed in 
the soil. This tact is of gieat pioctical importance to the farmer, since 
it teaches that by suitable treatment he can duectly influence not only 
the processes themselves, but also the qualify of the Mil it able plant 
food which is elaborated by them. To accomplish this m rational ways, 
however, it is essential to understand these processes thoroughly, 
lienee an explanation of their essential points and then relation to the 
physical properties of the sod will not be out of place here. 

The oi garlic substances with which we are chiefly concerned here are 
those contained in the animal and vegetable lcsidnesof fcitilucrs such 
as stable mamue and compo8t„in the green plants used in gieen man nr 
ing, and in stubble and humus. The chemical changes* which these 
undergo are determined by the presence or absence of oxygen. In the 
one ease oxidatiou, and in the other deoxidation takes place. 

When the atmospheric air has free access the decomposition prod- 
ucts of the organic compounds are carbonic acid, water, and ammonia-, 
and the mineral constituents, which are to a certain extent inclosed 
in the organic matter, and not in a condition to be assimilated, are set 
•free and pass into forms in which the plant can use them. This 
decomposition acts directly in furnishing valuable nutritive material, 

iTwoiiny ; Jouni. LaDdw., 34 (1880), ~pp. 213-^di ’ 
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as ammonia and mineral matters, for the plant. It also exerts a 
beneficial influence on the fertility of the soil indirectly by the devel- 
opment of compounds like carbonic acid, which assist in the weathering 
of undissolved materials which are capable of being made soluble. 

This process— h (J eeomposition in distinction from put refaction, or 
more properly oxidation as distinguished from reduction — is character- 
ized by leaving non-volatile residues, which are composed mainly of 
mineral matters, in forms capable of assimilation. 

The fact that the combined oxyghn of organic matter^ insufficient 
for its oxidation indicates that the oxygen of the atmosphere takes 
part in this process, and the experiments by Boussinganit and Levy* 
support the same view. These latter experiments showed that the soil 
air is poorer in oxygen in proportion as it is richer in carbonic acid, and 
that the sum of the volumes of t he oxygen and of the carbonic acid 
is approximately a constant quantity. The details of these experi- 
ments follow : 


Proportions of a ir and carbonic and in noils antler different condition ft of culture. 


Jiiml of ami. 



Cultmo. 


I 

I f'ontu i iiimI i,u air of soil mpor 
i rout bj \oliuuo 

('hiIkmijo n j 

■ Oxygon. ! Sum. 


; 
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I j 
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3.0« j 
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t Km oaf ... . 

| 0 87 | 

Kami, iimnunimtl - 

[ Aapar.iKus - 

i ’ r>1 i 

Cits. \\ itb rut ton \v noil 

1 ; 


Chalky . 

i Roil lll'OtH 

o 

lll'JIN N i lav 

j VrtiubukoH 

0 CO 

1‘YHiJt*, moist 

i Mi u<lo\v .... 

i 

1.70 


10. 33 j 

20 09 

10. 72 1 

! 20. 78 

10, 81 

20.48 

18 80 

| 21) 31 

K5 tr> 

i 20 09 

11* 71 

J 20 r>w 

11) no 

| 20. 03 

10.11 

! 21.20 


It is evident from this that the oxygen of the soil air decreases as 
the carbonic acid increases. These and other facts lead to the con- 
clusion that the oxygen of the air takes a very prominent part in the 
oxidation of the carbon of organic substances. 

Aerobic ferments in the soil. — Oxidation . — The nitrogenous materials 
with which we have to d§ here are principally the protein compounds. 
These undergo a change which results principally in the formation of 
ammonia. If the entrance of air is unhindered the ammonia is in all 
cases oxidized to nitric acid. The process of nitrification goes on very 
rapidly when the soil is well aerated. This is shown both by the fact 
that when air has free access ammonia occurs only in small quantities 
in tilled soils; and by the observations of various experimenters which 
indicate that a rapid change of ammonia to nitric acid goes on in fer- 
tilized soils. For example, W. Wolf t found the following quantities of 

*Ami. Chinn et Phys., 37, «er. 3, p. 5. See also Jabresbor, agr, Cliem., 1852, p. 783. 

t Amtsbh laudw. Ver. Sachsen, 1872, p. 1. 
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nitrogen in the forma of nitric acid and ammonia in kilograms per 
hectare in a cultivated soil 20 cm. in depth : 

Nitrogen in soils per hectare ♦ 



Clay 

slate. 

Gray 

wacko. 

Gneiss. 

Gneiss. 

Green- 

stone. 

lied sand- 
stone. 

Nitric acid 

Ammonia 

A 

Kilos. 

271.50 

20. 10 

Kilos. 
435. 20 

19. 15 

Kilos. 
467. 8 

* 27. 3 

Kilos, 

82 1 

0.3 

Kilos. 

521.0 

89.4 

Kilos, 

552.6 

27.9 


Levy’s* observations on the composition of sewage used for surface 
irrigation of fields near Paris* and of the drainage water from these 
fields, are very interesting. The quantities of nitrogen occurring in 
the forms of ammonia and nitric acid are given herewith: 

Nitrogen as ammonia and nitric acid per liter of water . 





Drainage water. 

1882. 

- 

Asinieroa. 

CilROS. 

N pinny. 

Moulin do ca<;o, 
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III 
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In 
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Tn NII 4 . 

in 
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Mg. 


Mg. 

Mg. 

Mg 

Mg. 

Mg. 

Mg. 

Mg. 

Mg. 

Mar 

17 4 

1 4 

0.9 

23,7 

0.8 

27.9 

0 8 

19.9 

0.9 

17.9 

Apr 

20 7 

0.9 

0.8 

24.8 

0.8 

18 4 

0,9 

22.9 

0.8 

20. G 

May ... 

21.0 

1.0 

0.8 

25 5 

0.8 

22, 9 

0 9 

21.1 

0.9 

17.4 

June ... 

28 7 

0 8 

0 9 

25. 3 

0 8 

29. iP 

0 8 

19 0 

0.9 

39.2 

July.*... 

29. 1 

1.1 

0.9 

23.9 

hi 

32. 5 

0 8 

22 0 

0 8 

18.3 

Aug.... 

32.0 

0. 1 

0 8 

1 22. 3 

*0.9 

31.3 

0 8 i 

23.2 

0.8 

19. 9 

Sept 
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0. 8 

! 

0.8 I 

20. 6 

0.9 | 
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20. 1 
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0 9 

1 " '* 
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24.4 

0. 9 

0.9 

21 4 

! 0.9 1 

27.1 

0 8 j 

22 2 

oaT 1 

! | 
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These figures clearly show that the nitrogen, which was added in 
the form of ammonia, was almost entirely oxidized to nitric acid, inas- 
much as the sewage when added contained only ammonia with traces 
of nitric acid, while the drainage water, after its passage through the 
soil, contained nitric acid almost exclusively. 

Leaving out of account the still unsettled question as to the passage 
of nitrogen into the free state during the process of decomposition 
when air has full access, the process in question becomes a very simple 
one, namely, the formation of (1) carbonic acid, (2) ammonia which is 
changed to nitric acid, and (3) water from the decomposing plant and 
animal substances, and the leaving behind of a non-volatile residue of 
mineral matter. Naturally this change does not occur at once, but it 
proceeds more or less slowly as external conditions may determine. 
This process brings about continuous changes in the chemical and, 
physical character of the decomposing organic substances, and thus 


*Ainmivire de Pobserv, do Mon tsouris, 1884, j>. 408. 
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gives rise to a dark colored, gradually volatilizing mass of varying com- 
position wliich is designated as u mild humus.” 

It was formerly the general belief that these oxidation phenomena 
were purely chemical, but later researches have shown that the process 
is a physiological* chemical one, at least to the extent that it can not 
take place without the aid of microorganisms. 

The first proof of this was obtained by Schlosing and Miintz # , from a 
Study of the change of ammonia into nitric acid during decomposition. 
The investigation was made in the following manner : A specimen of soil 
in which nitrates were rapidly being formed was charged Vith vapor of 
chloroform and then saturated with sewage. If the nitrification was 
caused by microorganisms the activity of the latter would be suspended 
by this treatment, with chloroform; and in fact this result followed, 
for the outflowing water contained ammonia in large quantity, while 
the amount of nitrates and nitrites was diminished. In a further trial 
Schlosing observed that when the soil was heated to 100° 0. no move 
nitric acid was produced, an observation which has been confirmed by 
other investigators. The nitrifying microorganism was found in suit- 
able culture solutions to which a particle of soil had been added, and 
whijih were exposed to the air. Both investigators! observed it as a 
long, very small, bright form. Winogradsky^ has recently adduced 
proof that the change of the ammonia of decomposing organic nitrog- 
enous material to nitric acid is caused by the cooperation of definite 
microorganisms, one effecting the change from ammonia to nitrous acid 
and a second oxidizing this to nitric acid. After many careful experi- 
ments this investigator § succeeded in isolating both the nitrous and 
the nitric acid ferment from different soils, lie has named the former 
“nitrosomonas” and the hitter u nitrobaeter.” 

The occurrence of the nitrifying ferments is very widespread, and it 
is seldom that a tilled soil is met with which does not contain them. As 
regards their distribution through the soil, the researches of It. War- 
ringtouli on a clay soil indicate that the organism does not occur below 
a depth of 45 cm, from the surface. It is, however, possible that this 
organism may reach a greater depth by means of worm holes and 
channels made by roots. Although probable, there is no proof that 
the organism penetrates more deeply in sandy soils. These facts are 
in accord with the researches of It, Koch.lj who states that the micro- 
organisms in soils which lie investigated at different depths decreased 
rapidly until at the depth of 1 meter the soil was almost free from 
bacteria. Fullest** observations point to the*same conclusion. 

* Compt.remh, 8^"pT^ jTI^T&iTp. 89& ^ ~~ 

t Comp t, read., 89, p. 891. 
t Ann* Inst. Pasteur, 4, Nos. 4, 5, 12; 5, Nos. 2, 9. 

$Areh. dcs sciences Idol, publics par l ? inst, imp. de m<fd, expor. de *St. Peters- 
bourg, 1892, 1 , Nos, 1 , 2. 
ft Journ. Chcm. Soc., 1884, p. 637-850. 

H Mittbcilnagen ana dein kaiserl. Gesuadheitsamte, I, Berlin, 1881, 34-36. 
oh. Hygiene, 10 (1891), p, 225, 



,'540' \ ' Experiment station record. , ■ 

Oer&ht conclusions are to be deduced from these facts, which, 
although simple, may nevertheless be very easily overlooked in practice. 
For example, inasmuch as the oxidation of organic nitrogenous sub- 
stance takes place only in the surface soil, the nitrates of the subsoil 
and the drainage water must have had their origin in the surface soil 
ttnd have been carried downward by washing out or diffusion. 

After these investigations had tarnished proof that nitrification is 
due to the vital activity of lower organisms, the question arose whether 
the oxidation is the result of similar conditions, and the following ex- 
periments by the writer* were carried out to decide this point: Several 
specimens of soil were either treated with various antiseptics, as mer- 
curic chloride, thymol, carbolic acid, etc., or were heated at 1 15° C., and 
the subsoil turn t evolutioh of carbonic acid noted. The result was that 
the formation of carbonic acid, which ordinarily proceeds with consid- 
erable vigor, was reduced to a minimum as soon as the specimen of soil 
was treated with small quantities of mercuric chloride #r heated. From 
this it is to be inferred that the oxidation of carbon during t he process 
•of decay of organic substance is also a physiological-chemical process, 
that is to say, one dependent on the vital aetivity-of lower organisms, 
as these results can be explained in no other way. 

From the fact that such considerable quantities of carbonic acid re- 
sult from the decomposition of organic substances when well exposed 
to air, and also that these microbes occur in such enormous numbers 
in the soil, it must bo concluded that their field of activity is a very 
comprehensive one. Koch t found even in winter large numbers of 
lower organisms in the soil, not only in thickly populated places, as 
Berlin, but also in land distant from habitations. In like manner in- 
vestigations undertaken at the observatory! at Montsouris, Paris, show 
the number of germs of bacteria to be immense. For example, in a 
gram of earth from the observatory lawn, 750,000, and in a like quan- 
tity from Gonnevilliers from 870,000 to 900,000 germs were found. L. 
Adamotz § placed the number of bacteria in 1 gram of soil from the ex- 
periment station field at Leipsic at .500,000 for the surface and 460,000 
for the lower strata. Higher numbers were obtained by Fillies in his 
investigations of different soils in the neighborhood of Freiburg in 
Baden. 

With the exception of the nitrifying ferments very little is known of 
the nature of these organisms, and especially of their relation to de- 
composition processes, as the investigations in this direction are still 
incomplete. Accord in g 4o th e tu i eroseopie analyses of Koch , Adametz, 
and Fillies it may be definitely assumed that ail three of the groups of 

^ Jo«ru7 Luficl 34 (1 886), p 221-239. ™ ^ " 

t J*vt\ rit, 

4 Armuaire do V oheerv. do Moutsouris, 1882. * : 

$ Untertmoh tmgeu alter die lAcdoren PilzG dor Ackerlcruino. Inaugural- 

JUijwg, 1886. > 
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lower organisms studied by 0* Niigeli,* namely molds, yeasts, and bac- 
teria, occur iu the soil, but that the lust named are most abundant 
Among the bacteria the bacilli are the most plentiful in the surface 
soil, while the micrococci and other bacteria, as Bacterium, Vibrio, etc., 
are present only in small numbers. 1\ Miguel found iu a soil atMont- 
non ris 90 bacilli and only 10 other kinds of bacteria among 100 forms.. 

From a biological standpoint the microbes in question, which induce 
oxidation, are to be classed among t lie aerobic ferments,! that is to say, 
those which need the oxygen of the air to maintain their life. 

Having thus considered the part played by the lower organisms in the 
chemical processes of the soil, we have now to designate more specif- 
ically the individual factors by which the action of these organisms 
is regulated. It may be assumed, a priori, (mm the known relations 
winch exist between the environment of these organisms and their 
functions, that the occunencc of diflerent species in the soil, their mul- 
tiplication and their activity are all dependent on a series of factors. 
In fact the investigations cited show that the permeability to air, the 
moisture, and the heat of the soil, L c., its physical characteristics, exert* 
the greatest intluonee upon the nature and intensity of the decoirqiosi- 
tiorm which go on within it. 

With regard to the access of air, the researches of Schldsing{ show 
that the amount of nitrification is dependent on the supply of oxy- 
gen, but even wlien only a limited quantity ol oxygen is present, the 
amount of nitrates formed ma> still be considerable. The experiments 
referred to were conducted on live specimens of soil, lich m humus, 
each two kilograms in weight. They were placed iu large glass tubes 
amt aerated u it li mixtures of ox.vgen and nitrogen in varying propor- 
tions. Bet ween July 5 and November 7, 1872, the following amounts 
of nitric acid were formed: 


Proportion ol o\)£<nniUt< an pw <ont 

i 5 j (10 

tl 0 f tit 0 

21 0 

quail! ll y <>i lot i k m id Joum d, uullii’i hmh ^ 

4 r > 7 J r> 7 

1 JJ r > *24G 0 

*162 0 

* Sdilosing think* that the last Itoro lApemmnts iua\ liate l>fwii Intei (hanged. 


The quantity of nitric acid increased notably with the increase of 
the oxygen of the atmosphere, but still it was by no moans inconsider- 
able even with a limited supply, a circumstance which may perhaps 
be attributed to the management of the experiment. That is to say, 
in order to keep the composition of the uiixf ure of gases in the soil con- 
stant it was drawn through the tubes so that even when t lie proportion 
of oxygen was small the absolute quantity available for oxidation was 
not inconsiderable. That the nitrifying process may be brought to a 
standstill by an insufficient supply of oxygen may be seen from the 

*N£geU: L)r> uiederen Pilase, Mllnehon, 1877. 

tllneppo: Dio Method tm dor Racier bulb rack uug, Wieabaden, 1886, 3d edition. 

tCorapt. rend., 77(1873), pp. 208, 353. 
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fact that under these conditions tlie nitrates of the soil are finally re- 
duced and, further, from experiments by JBoussingault * ami Mil loud 
These observers found that a soil which whs saturated with water 
and on that account impermeable to air, would not support the proe- 
ess of nitrification. From this, as well as from the experiments of F. 
Soyka,J it may be concluded that the oxygen necessary to support the 
process has a certain minimum limit, that with the increase of oxygen 
the nitrifying process is accelerated, and that below this limit the op- 
posite process — denitrification — will take place. 

The oxidation of the carbon of organic substances is dependent on 
the access of air in the same manner as the nitrifying process. Al- 
though the experiments of Schlosing and of the writer 5 bearing upon 
this point are not exactly fitted to show this relation clearly, because 
the air in the experiments was drawn through the soil, and thus con 
staidly renewed, while the air in the soil under natural conditions 
is much less rapidly changed, nevertheless they may serve for an ap- 
proximate estimate of the relation between the quantity of oxygen and 
the amount of decomposition of organic substances. \V itli this restric- 
tion the following data tVom experiments of the writer may be cited 
in illustration : 


AVith nir containing : 

Ox \ gen - pci cent . 

Nitrogen per < out. 

The <i unnt it, v of carbonic licnl in 1000 co was Co- 
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1 

8 
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»x 
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! 
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lli general the amount of carbonic acid increased with the quantity 
of oxygen supplied, but did not cease entirely e\en when the soil was 
completely saturated with an indifferent gas, as nitrogen. In this case 
evidently the carbonic, acid can only be formed at the expense of the 
oxygen of easily reducible substances. Among these latter may be 
mentioned nitric acid, and iron and manganese in the higher stages of 
oxidation, which with diminished access of air arc reduced and pass- 
into the lower stages of oxidation. * 

The water content of the soil is of especial significance for the ac- 
tivity of the organisms in question. A medium degree of moisture 
seems to be best adapted to the development of the nitrifying ferment, 
inasmuch as a higher or lower water content hinders the oxidation of 
the nitrogenous organic matter. A soil in which nitrification is going 
on rapidly may be rendered entirely sterile by drying. In general the 
decomposition of organic, matter increases with the water content of 
the soil up to a certain limit, as may be seen from the increase in the 
amount of carbonic acid formed, when under otherwise like conditions 

* Compt. rend., 70, p. 22. 
t 59, p. 232. 
t ZeiuAi. Biol,, 14 (1878), p. 462. 

$ Jonni. Lamlw., 34 (1886), p. 233# 
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the water content of the soil is increased. For example experiments 
by the writer* gave the following results: 


Pi opart ion of water in soil per cant. . 

2.91 j 

32.91 ! 22 91 

3 2 00 

(Jjirbonio acid in 1000 eo, of .soil air cc . 

3.04 j 

i 

2.40 | 4.49 

! 

9 02 


Although it must be inferred from these ami other experiments that 
the decomposition of organic substances increases as water is added, 
still it must not be forgotten that addition of water beyond a certain 
amount retards the process by diminishing the ease of access of the 
oxygen of the atmosphere, in this ease the carbonic* acid can be formed 
only at the expense of the oxygon of easily reducible matter, and the 
oxidation process assumes a different character. 

In consideration of the tael that the decomposition of organic sub- 
stances is connected with tlie. vital processes of organisms, it is not sur- 
prising that the temperature is of gr^af importance. In experiments 
by Schlosing the oxidation of nitrogen uas extremely $lo\v at 5° (3., 
quite marked at V2 n (\, reached its maximum at 37° C., and ceased en- 
tirely at Ch>° The combination of oxygen with carbon is subjected 
to the same law, as indicated by the following* experiment of the writer, 
with a moist compost, soil. The quantities of carbonic acid are those 
in the routined volume of air in which the soil was placed: 

Tonjporur u»‘<»8 O J 10 j 20 j .{0 

Ctubonic m'ul ill l.<>W <•<• <>i mi U' ! SI A 1 1 l.'i «> ! !6 '.’J 

I ! 


The formation of carbonic acid increases considerably with increase 
of temperature, reaches its maximum at 50 or 00° (\ f and never com- 
pletely ceases even at temperatures below 0 J O., as other experiments 
have shown. 

(To bo continued.) 


* Wulluy: Forach. Geb. agr. PliysiL, 4 (18SJj, p. 14. 
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IN THE UNITED STATES. 


BOTANY 

A. C. Turn?, Editor. 

Secondary effects of pollination, W. M. Munson (Maine ft in. 
Uqmtfor 1 pp. XH-r>s,pl. l,jUjst. lb ).— Preliminary notes on the sec- 
ondary effects of pollination considered under the following heads: (1) 
Immediate influence of pollen on the mother plant; (2) development til 
the ovary without fecundation of the ovules; (3) amount of pollen re- 
quired for fertilization and the. etfeets of pollination on the form and 
size of the fruit: (4) general influence of foreign pollen and miscellane- 
ous observations. The author considers the change produced by con- 
fact of embryo sac and pollen tube, resulting in the vivifying of cer- 
tain cells, as the primary object of fertilization and all others as sec- 
ondary effects. The immediate, influence of cross-fertilization upon 
the mother plant is somewhat restricted. The most important plants 
showing such effects are the pea, kidney bean, and Indian corn. ()l 
corn the a sweet,” varieties show (he effect of foreign pollen most fre- 
quently. Experiments with cucurbit aceous plaints, reported in bul- 
letin No. 2d of the. New York Cornell Station (K. S. K., vol. n, p. dot)), 
and with solanaceous plants seem to show no immediate, elfect of cross- 
pollination. Rosaceous plants are in dispute,, many reported crosses 
lacking verification. 

The ovary of certain plants may be, developed without fecundation 
of the ovules, but no seed will lie, matured. This is especially true oi 
egg-plant, und cucurbits. This habit seems to be associated with a 
rapid .and vigorous growth. 

There is no relation between the amount of pollen borne by a plant 
and the amount required for the fecundation of its ovules or the number 
of seed produced, but the amount of pollen applied to the stigma and 
the development of ovary and ovules are in some cases very intimately 
associated. Experiments with tomatoes, reported iu Bulletin No. 28 
of the New York Cornell Station (K. S. It., vol. m, p. 91), show that 
544 
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an insufficient amount of pollen will result in misshapen, smaller fruit, 
with fewer seeds than where an excess is applied to the stigma. The 
Same fuels, at least in part, pertain to some varieties of strawberries. 

For most plants better results follow an excessive supply of pollen. 
The English Forcing encumber when pollinated nearly always provinces 
misshapen fruit. This the author says can l>e traced directly to the 
influence of the pollen, while Prof. Hailey, in .Bulletin No.3l of the New 
York Cornell Station (15. S. K., vol. nr, p. 240), thinks it is due to indi- 
vidual plant variation rather than to any particular I real merit. 

The author thinks there is evidence pointing to the possibility of 
distinct effects from two male parents when their pollen is applied to 
the same stigum at different times. This point is now receiving special 
attention. 


METEOROLOGY. 

Meteorological observations, 0. D. YVakner (Massachusetts Hatch 
Sta. Metcoroha/ieaf Ptuls.jS'os. /; and is. \ot\an*l Dec . , pp.i each ). — 

Daily and mont hly summaries of obsei vat ions for November and De- 
cember at the mctcorologit al obsenatory of the station. The Decem- 
ber number also gives a summary of observations for 1802, which, in 
brief, is as follows: Pressure (inches). — Actual maximum, 30.12, Febru- 
ary 27, 0 p, m.; actual minimum, 2S.77. February 12, 4 a. m.; mean re- 
duced to sea- level, 20.083; annual range, 1.05. A ir temperature (de 
gives F.). — Maximum, 03.5, Jul\ 27; ininimum, 0, January 17; mean, 
‘IS.fi- ; annual range, 03.5; maximum mean daily, 82.5, duly 211; minimum 
mean daily, 0, December 21; mean maximum, 55.7 ; mean minimum, 11.1; 
mean daily range. 14.0; maximum daily range, 34.5, February 18; mini- 
mum daily range, 1.0, December 14, Jhnnidit //. — Mean dew point, 30.2; 
mean force of vapor, 4532; mean relativehuinidity,07.7. Precipitation . — 
Total rainfall or melted snow, 28.01 inches: number of days on which 
.01 inch of rain or melted snow fell, 10<s; total snowfall in inches, 42.]. 
Weather . — Mean cloudiness observed, 40 per cent; total cloudiness re- 
corded by the sun thermometer, 2.220 hours, or 50 per cent; number of 
clear days, 123; numbe* of fair days, 100; number of cloudy .days, 134. 
Wind (prevailing direction). — N\V., 14 per cent; N., 13 per cent ; SW., 13 
per cent; 8., 10 per cent; total movement, 54,720 miles; maximum daily 
movement, 430 miles, March 2; minimum daily movement, 10 miles, Jan- 
uary 18; mean daily movement, 140.5 miles; mean hourly velocity, 0.2 
miles; maximum pressure per square foot, 20] pounds — 04 miles per 
hour, March 11, 3 :30 p. in.* Bright sunshine . — Number of hours recorded, 
2,261. Mean ozone , 30 per cent. Dates of frost — Last, May 10; lirsfe, 
September 30. Dates of snow . — Last, April 10 j first, November 5* 
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FERTILIZERS. 

W. H. Beal, Editor . 

Inspection of fertilizers in Maine {Maine Sia. Report for 1891 , pp. 
1-20). — Tabulated analyses of <14 samples ot eonnnereial fertilizers in- 
spected during the year 1891, with schedule of trade values ol* fertiliz- 
ing materials, ami a brief report on tests of the solubility of the nitrog- 
enous matter m fertilizers in acid pepsin solution. The details of the 
method of pepsin digestion are given in the Annual Report of the Station 
for 1889, p. 30 (15. S. R., vol. n, p. hit). 

In the 24 samples examined by this method the solubility of the or- 
ganic material varied from 3f> to 78 per cent. 

In tho case of several brands* the figures are sueli as to cause grave doubts as to 
wind her the manufacturers aro not using what are regarded as low -grade ammoni- 
nteft — that is, ammoniates coming from such materials as hool, horn, leather^ etc. — 
which we have reason to suppose will decompose slowly in the soil and are thereforo 
poorly adapted for use with quickly growing plants. It is at least safe to affirm 
that with a large number of these fertilizers the solubility of the organic mat ter 
comes far short of that which dried blood, cotton-seed meal, dried flesh, and similar 
materials are known to have. 

Inspection of fertilizers’ in Maine {Maine Sia. Report for 1892, 
pp. 1-35 )* — Tabulated ana lyses of 74 brands, representing 190 sam- 
ples of commercial fertilizers inspected during 1892, besides anal- 
yses of 3 samples of muck and 1 each of feldspar, fish pomace, sea- 
weed, cedar ashes, and ashes from burned muck. A schedule of trade 
values of fertilizing materials during 1892 is given, with remarks on 
valuation and methods of buying fertilizers. 

In tho case of 61 brands of fertilizers analyzed, the average selling price as given 
to the station agent was $31.08. Tlio average station valuation of tho same brands 
was $24.07, or $10 loss than the selling price. * * * In tho case of 17 brands 

sold by two loading manufacturers, the average selling price is $36.38 and the aver- 
age station valuation $27.05, a difference of $9 33, or 34,5 per cent of the cost in the 
market. 

Tt appears, then, that even with tho manufacturers most largely patronized, there 
is a margin of over $9 between what farmers are actually paying for a ton of super- 
phosphates and the cost of the same amount of plant f#od in unmixed goods when 
bought in the large markets. * * * 

The disadvantages of the present method by which our farmers are largely obtain- 
ing their fertilizers may he summarized as follows: 

(1) It is a costly system of selling due to the large expense for agents and tho 
great loss on credits. 

(2) It is a system which unfortunately seems to be accompanied by so many un- 
fair arguments and so much of distortion of facts tit a# the farmer is to some extent 
hindered rather than aided in gaming clear ideas of true facts. 

(3) And so this is a system which leads the farmer to consider chiefly the rival 
claims of competing manufacturers rather than to study hie own needs and then to 
buy such plant food as is adapted to his wants. 
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If fanners are to purchase commercial plant food, great advantages would result 
in a change to tlio following system; 

(1) The buying of plant food ns such tinder proper names, thus avoiding the 
confusion and uncertainty attending the purchase of an ever-increasing number of 
brands whose names mean little or nothing. 

* (2) The purchase of fertilizers in largo quantities for cash. 


HORTICULTURE. 

A. C. Tni’K, Editor . 

To ma to notes for 1892, L. II. Bailey and L. C. Cojibett (New 
York Cornell Nta. Uni. No. J5, Oct., pp. 1S9-.W), figs. •/). 

Synopnis.'—A report on experiments in continuation of those recorded in bulletin No. 
112 of the station (E. 8. R., vol. w, p. 405). The* nature of the experiments and 
their main results may he briefly indicated as follows: (1) Nitrate of soda ap- 
plied once early in the season gave better results than divided applications con- 
tinued until late in the season; (2) nitrate of soda alone ga\o the largest yield 
before frost, and the largest- total crop on fairly good soil; (11) the relation of 
variety to fertilizing is not clearly indicated by the experiments thus lar made; 
(4) eaily setting (May 9) was better than late setting; (5) seeds for the main 
crop should he sown in March under glass; (6) transplanting should be done at 
least twice; (7) pot-grown plants did better than flat-grown plants; (8) the re- 
sults of comparisons of seedlings and cuttings were conflicting; (9) there was no 
gain from using seeds from early fruits; (10) seeds from a mature fruit gave 
earlier and better yields than those from an immature fruit; (11) “ leggy ” plants 
when layered at planting gave relatively large yields; (12) shearing ofi the tops 
of plants did not materially affect the jield; (13) lulling did not give favorable 
results; (11) the results from trimming during three years were indecisive; (15) 
single stem training increased ^ ield and earliness; (10) fruit, rot apparently was 
not influenced by method of culture or variety; (17) Southern blight has ap- 
peared in New York ; (18) of the new varieties tested in 1892, none proved better 
than some older varieties. 

(finck and slow fertilizers (pp. 189-191).— The experiments in 189U 
confirmed those of 1*91 u in showing t hat tomatoes need a fertilizer 
which is quickly available early in the season. Fertilizers applied late 
or which give np their substance late in the season give poor re- 
sults because they delay fruitfulness and the plant is overtaken by 
frost before it yields a satisfactory crop. This fact is no doubt the 
origin ot‘ the widespread opinion that the tomato crop is injured by 
heavy manuring.” Notes and tabulated data are given for an experi- 
ment in which nitrate of soda was applied onee early in the season and 
four times during the season. In the following table are given the 
yield until frost (October I), and the total yield, including all the 
fruits on the plants after they wore killed by frost. Each plat con- 
tained 15 plants. 
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The first fruits wore about Equally early on all the fertilized plats, 
but alter the first two pickings tlie » plat receiving < Ik* single applica- 
tion gave the largest returns, and this advantage was maintained 
throughout the picking season. Large pickings wen* also obtained 
relatively early on the plat which received the four applications ending 
with duly 27. In all cases the nitrate of soda ine, reused the yield as 
compared with no fertilizer. The soil used in these experiments was 
fairly good, so that previous results, which indicate the necessity for 
potash siml .phosphoric acid as well as nitrogen in a fertilizer for toma- 
toes, especially on poor soil, are not contradicted. 

(Jenerat fertilizer Zests (pp. 105, 10(5), — Nitrate of soda, boncblack, 
and muriate of potash v ere applied, singly and in combination, on 7 
plats containing six plants each, on -‘fairly good gravelly soil.' 7 Nitrate 
of soda alone gave the largest yield before frost and the largest total t 
crop, and a complete fertilizer gave next to the largest total crop. In 
all other eases the yield fell below that on* llie plat where no fertilizer 
was used. 

Relation of variety to fertiliziny (pp. 100, 107). — Mu 1801 [on poor 
soil] our test seemed to indicate that the liig|d\ improved varieties give 
the greatest t espouse to fertilizing in Ihc numlrtw of fruits produced, 
although the little impro\ed sorts gave greater proportionate increase 
in total weight of crop. In 1 802 [on good soil] these results were not 
veriJicd, save Unit, tin* little ini proved sorts gave least increase in num- 
ber of fruits/ 7 

Early and latesettiny (pp. 107-190). — Three lots of Ignotum tomatoes, 
each containing 12 vigorous and stocky plants, were set in the field May 
7 and 0 and dune 1. The first lot, though injured by frost., nearly 
equaled that set, June 1. The best results wane from planting May 9. 
These results confirm those of two previous years. 

j Early and late seed sowi ny (pp. 109-202). — Seeds of Ignotum tomatoes 
were sown under glass from January 19 to March 14. 

The earliest, sowings gau* the earliest fruits, but the largest yield came from the 
latest sowing, March 1 1, the cliftVreiiro in favor of this late sowing being very parked. 
In 1S80 our tests showed that seeds sown in April and May gave poorer results than 
those, startl'd in March. It seems to be true, therefore, that the best time to sow 
tomato seeds in this latitude for the main crop, if one has a forcing-house or a good 
hotbed, is about the middle oi March. 
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Few and several transplanting* (p. 202 ). — u Earlier fruits were obtained 
from plants which had been three times transplanted in the house than 
from those transplanted only once. In 1891 greater yields were ob- 
tained from two transplant! ngs than from either one or three. Much, 
no doubt, depends upon the vigor aud age of the plants, but it. is cer- 
tainly safe to say that in all ordinary eases plants which are started in 
March should be transplanted at least twice.” 

Flat-grown vs. pot-grown plants (pp. 202, 203). — 44 Plants grown in 
pots, one lot transplanted twice and one lot thrice, gave earlier and 
heavier yields than plants similarly transplanted into 4 Hats’ or shallow 
gardener’s boxes.” 

Seedlings vs. cuttings (pp. 20o-20o). — 44 Late in winter strong cuttings 
were taken from the auxiliary shoots ot a seedling plant of the poach 
type and were set out regularly in our tomato house.” 

March 29 and May .‘1, cuttings from the original plant were planted, 
together with seeds from fruits on the same plant. May .‘1, cuttings 
from the tirst cuttings mentioned above were also planted. 

“ in J892 cut tings ga\c earlier and heavier \ iehls than seedling plants. 
In 1890 the cuttings gave, the poorer yields, while, in JS91 the results 
were mixed. These variations in results no doubt depend upon some 
condition of the plants or some factor in our handling w Inch we have 
not yet discovered. Cuttings of cuttings gave better yields tliau one 
generation cuttings, both Iasi year and this.” 

The cuttings of cuttings did not reproduce the parent typo. 

Products of early and late fruits (pp. 205, 200). — Seeds from a house 
plant of a Currant Ithaca hybrid, from fruits ripened December 0, 1891, 
and March 18, 1892. were sown at the same time. The largest yields 
were from the seeds of the late fruit. The first ripe fruifs were [licked on 
the same day from plants from both the early and late fruifs. ‘‘Similar 
results have been obtained before by ourselves and others, and it is 
probably sale to say that no gain is secured by selecting seeds from 
early or tirst ripe fruits without' giving any attention to t he character 
or habit of the plant as a whole.” 

Products of mature and immature fruits (p. 207). — ‘‘Plants grown 
lrom seeds from a fully ripe fruit [of a house plant of the Prick (oinato| 
gave earlier and better yields than other plants raised from a fully 
grown but unripe fruit from the same plant.” 

44 Leggy"* plants (pp. 207, 208). — 4u ‘Leggy’ or ‘drawn’ plants were set 
at*the ordinary depth and half the stem was laid and covered in a shal- 
low trench. These gave much larger yields than normal or stocky 
plants started and planted at the same time. Last year opposite re- 
sults were obtained; but at that time the plants were so badly drawn 
that they were unable to stand alone. This year the leggy plants were 
about 20 inches high, but while slender they were still stiff and vigor- 
ous when put in the field. It is safe to conclude that if one has leggy 
plants he should layer them when planting.” 



550 EXPERIMENT STATION RECORD. 

, Shearing young plants (pp. 208, 209). — Plants which had their tops 
Sheared off in place of the last transplanting, May 17, matured fruits 
later than normal plants transplanted at the same time, but gave some- 
what larger yields before frost. 

Hilling (p. 209). — 44 Two plats of 28 good Ignotum plants each were 
set aside for a test of tlie value of hilling tomatoes, half of each plat 
being hilled July 2, the remaining halves receiving common level culti- 
vation. The soil was dra wn up around the base of the plant to a height 
of 6 inches, as potatoes are hilled. * * * 

The results are conflicting, although on the whole the normal or check 
plants gave rather the better results. In eariiness theise was no appre- 
ciable difference. This hilling experiment was first made hist year, it 
having been urged upon us by a gardener who thinks that hilling gives 
greatly increased yields, but in both years we have found no advantage 
in it.” 

Trimming (pp. 209, 210). — On 3 plats of 12 plants each of Ignotum 
tomatoes, the plants were trimmed by 44 heading-in the main shoots to 
the first fruit which lmd attained the size of a marble.” The trimming 
was done at different dates. The early trimmed plants gave consider- 
ably smaller yields than the late-trimmed or untrimmed plants. On 
the whole the results in 1892 were not favorable to trimming. The 
results for three years are indecisive. 

Single stety training (pp. 210, 211). — U A number of Ignotum plants 
were set 1 foot apart in rows, and each plant was tied up to a perpen- 
dicular cord, but one stem or stalk being allowed to grow in each ease.” 
These plants gave decidedly larger yields i>er square foot of land than 
untrained plants and the crop was earlier. These results agree with 
those of the previous year. 

Fruit rot (pp. 211-213). — Tabulated datjvof the percentages of rot 
observed in 1892 on tomatoes grown under various conditions as regards 
manuring and culture, and on different varieties do not show that the 
rot w as influenced by methods of culture or varieties. The rot was not 
very prevalent during the season. 

Southern or field blight (pp. 213-215). — A brief illustrated account of 
a disease which affected the leaves of tomato plants at the station and 
elsewhere in the State. It is probably identical with the blight de- 
scribed in Bulletin No. 19 of the Mississippi Station (B. S. B., vol. nr, 
p. 702). 44 It is characterized by a yellowing, curling, and drying of 

the leaves, which finally become black and dead. No remedy is knofrn, 
but rotation of crops will probably check it.” 

Varieties (pp. 215-217). — Notes and tabulated data are given for 6 
varieties tested in 1892. Niehol No. 5, Iloyal Bed, and Belmont gave 
promising results, but were no better than some older varieties.# Igno- 
tum is still considered the best for the main crop. The following Ger- 
man varieties were tried: 

Paragon, King Humbert, Yellow Plum, Earliest Dwarf, Monstrous Giant, and French 
Upright. Of these, only the Pm agon would be considered of any value in America 
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fot market cultivation. The Earliest Ihvarf anil Monstrous Giant, which are second 
best, represent the old angular sorts which we lmve long since outgrown. 

[A German striped variety is described and illustrated.] It belongs to the obi 
angular type of tomatoes. The ground color is a deep clear red, and this is 
overlaid with splashes and bauds of blight orange. Sometimes the orange is the 
prevailing color and the red takes the position of stripes. The fruit is very strik- 
ing and its quality is also good. In general productiveness and merit it will 
probably rank fully as good as General Grant, which was popular a low years 
ago. We first grew this German striped tomato m 1887. St i ipod or variously marked 
tomatoes occasionally appear in plantations, hut this is the only one which we have 
ever known to bo permanent, or to u come true to seed '* for any length of time. A 
striped tomato appeared in an Ithaca garden three or four .soars ago, hut if ran out 
iu one or two generations. 

The Currant-] thaca hybrid which was described and figured last year was grown 
again this year from seeds and cuttings from one of the original plants. Among 
1J(» plants there were no reversions to either parent, although about one-third of them 
gave larger fruits than the others. All the plant* wore very productiv e and v igorous, 
and the fruit is very handsome. 

G-rapes, H. M. Teaoy and F. 8. Barge (Mississippi Sta. IhiL JS r o. 22 ^ 
Sept., JSfW, pp . 10 ). — An account is given of fclio station vineyard, and 
of the met hods of culture, trellising, and priming employed there, to- 
gether with descriptive notes oil 27 varieties of grapes which are being 
tested. There are also a brief account of tests of varieties at the substa- 
tion at Ocean Springs, and notes on the bitter or ripe rot of grapes 
(Mvlaneonium fuligitiium). The station vineyard is on well-drained yel- 
low loam underlaid with heavy red clay. Before planting a, large quan- 
tity of bones were put into the holes prepared to receive the vines. 
The first vines were planted in March, 1S8S, and annual additions ha ve 
been made to the vineyard. Both vertical and horizontal trellises have 
Been used at the station and substation. The horizontal trellises have 
proved most satisfactory. 

u Our reasons for preferring the horizontal trellis arc that it makes 
pruning much more simple and easy; that it keeps the lower part of 
the vine free from sprouts and branches, which would interfere with 
cultivation; that it affords much greater protection to the growing and 
ripening fruit; that it holds the fruit where if can be easily reached in 
spraying, and that it gives partial immunity from the attacks of fun- 
gods diseases.” 

Bordeaux mixture and eau celeste ha ve been thoroughly applied dur- 
ing four years, but bare not prevented the development of anthraenose 
and ripe rot. The latter ‘‘continues to develop on the fruit after it is 
picked, and is aggravated by the wet weather which occurs in July, 
when the grapes are picked.” Covering the clusters with paper bags 
has effectively preserved the fruit from fungous attacks. The tests of 
varieties have proceeded far enough to show r that grapesmay be suc- 
cessfully grown in the State, even ou rather low ground. The European 
varieties start too early and are subject to mildew. 

f* Varieties well adapted for general cultivation in the coast region 
18431— Ho, 7 3 
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are Ivew, Champion, Delaware, Niagara, and Concord j for cultivation 
further North we recommend Moore Early, Delaware, Brilliant, Niagara, 
Eaton, Triumph, Itommel, and Ilerhemont.” 

Mulberries, L. JI. Bailey (New York Cornett 8ta. Bui No. 46 , N~oi\, 
1HU2, pp. 223-243, Jiff ft, 9). “The mulberry is grown for fruit, orna- 
ment, hedges, and small timber, as well as for silk. It merits more 
general attention, especially as a fruit bearing tree. The fruit of some 
varieties is excellent for dessert, and it may be used for making jellies 
and preserves. It- is also good food for poultry and for swine/* The 
history of mulberry cult nation in this country is briefly given. The 
obscurity of the botanical relations of the different varieties of mul- 
berries is pointed out and the following classification of American va- 
rieties is proposed: 

(1) White mulberry (Morns alba, Linn.)— varieties, New American, 
Trowbridge, Thorburn ; (a) Russian mulberry (Morns alba, vuw latar- 
lea , Loudon) — varieties, Victoria., Ramsey White, Teas Weeping; (b) 
Nervosa mulberry (Morns alba , var. renosa, Delile). (2) Mult icaulis 
(Moms l act (folia, Poiret) — varieties, Downing, Spaulding, Rives. ('3) 
Japanese mulberry (Morns japonlca, Audibert). (4) Black mulberry 
( Morns nif/ra , Linn.) — varieties, Black Persian, Black Spanish. (5) Red 
or native mulberry (Morus rubra, Linn.) — varieties, Johnson, llicks, 
Stubbs; (a) Lampasas mulberry (Morns rubra , var. tomentosa, Bureau). 
Unclassified varieties, Bigert, Paine, Black American* The groups and 
varieties are defined and described. 

(1 ) The ivlntc mulbn ry < group ( Morns alba, 1 Jnn.V -Lea ves light, green, rather Nina.ll, 
smooth or very neai ly no above and often .shining, the veins prominent beneath 
and whitish, \anousl> lobed or divided, the basal lobes unequ at, the teeth large and 
for the most pai t rounded or nenrh obtuse, the binneiies gia> or grayish yellow, 
'the white mill berry is supposed to lm a ual i v e of China If lias been cultivated 
from the earliest times, ehieifv for feeding the silkworm. It is a fre<|Uent tree 
along roadsides and m the old yards in the Eastern States, where the trunk some- 
times attains a diameter of 2 feet. This halt wild form usually has rather smalT, 
rounded, shining leaves, with very large, rounded teeth, and bears little whitish or 
violet traits, which are vmy sweet. Sometimes the fruits are an inch long, 
but they are oftener only half that length, and I sometimes lind trees upon 
which the Units arc barely a quarter of an inch in length. Now and then a tree 
bears fruits nearly or quite black. Birds, poultry, and hogs are fond of these mul- 
berries. The trees are usually very thick topped and bushy growers, but occa- 
sionally one is seen which when young lias branches as straight and trim as a 
Northern Bpy apple. These half wild trees are seedlings, and this accounts for 
their variability. 11 the best ones were selected and grafted onto others we might 
lind trees worthy of orchard culture. * * * 

(a) The Russian mulberry sub-group ( Morns alba, var. latariea , Loudon, Moru* 
talari ca of Linmeus). — This is a hardy type of Morus alba, which was intro- 
duced into our Western States during t875~ , 76~77 by the Russian Mennonites. It- 
scarcely differs from the typo of \foru* alba in botanical characters, and perhaps- 
should not bo kept distinct, even as a botanical variety. As commonly seen, it is 
alow growing, very bushy topped, small tree, with small and much 4obed leaves. 
The fruit, is usually very small and insipid, and varies from creamy white to violet, 
deep red and almost Mack. * * * 
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The Russian mulberry is commonly propagated froni seeds and it is therefore very 
variable. * * * Save an ocean iona bio sport, it has no merit for fruit, unless it 
serves to attract birds from cherries and other fruits; but even this is a problem- 
atical advantage. In the East at least it has no merits for timber, as it is too small 
and grows too slowly. In the prairie soils of the West it often grows into respect- % 
able post timber in a short time. * * * 

But the chief merit of the Russian mulberry appears to be its value as a hedge 
plant in cold regions. 

U>) The Nervosa sub-group ( Morus fl/k,var.r<'HOVfl, Dolilo, nervosa o£ Bon Jardinicr 
and horticulturists). — ' The Nervosa mulberry is a strange monstrosity of the white 
mulberry. Its leaves are contracted and jagged, and arc \ cry strongly marked with 
many white veins. It bears a fruit a. half an inch long. Among the lioi ticultuial 
curiosities this tree should find a place, and it is to be regretted Unit, it is not 
grown by our nurserymen. Its ornamental value is considerable, especially when 
striking effects arc desired. 

(2) The Multieauhs group {Morus latifoha, Poirot, M. mulfiaauUs of IVrrottet, .1/. 
alba, \ at*. multicauHs of Loudon). — A strong-growing small free or gianl shrub, w it h 
dull, loughish and very large long pointed leaves, which are seldom or never prom- 
inently lobed, and which are often convex above, beating black sweet imit. 

(l>) The Japanese group \ Mortis japoiriea. Audiherl, M. alba f var. stylosa of Bureau 
Leaves usually large, dull, rather Unit, long-pointed, tlieiounded teeth very huge 
ami (h ep, oi the maigin even almost, jag get l, the leaves upon the young growth 
usually deeply lobed. This species has been introduced very lately and it has not 
jet fruited m this country, so far as I know. It, is tender iu the North when young. 
The fruit is described as short-oblong and red. 

(4) The black mulberry group { Morus nigra , Linn.). — Loaves dark, dull green, rather 
large, tapering into a prominent point, commonly very rough above, usual I > not 
lobed, the base equal oi very nearly so upon lmth sides, the teeth ralhei small and 
close, the branches brown. The black mulberry is a native of Asia, probably of 
Persia and adjacent regions. It is the species which is cultivated iu the Old World 
tor its fruil. Iu America il is very little, giown. It is not hardy, except in pro- 
tended places, in New* England and Nevv York. * * * 

Thorn must ho huge regions in this country which are congenial to the true black 
mulberry, ami it is Htiange that it is so little known. The fruit of this species is 
much larger than that of any other, and it possesses at; agreeable nub-acid 
flavor. * * * 

(5) The red or native mulberry group ( Morus rubra , Linn.). — Loaves usually largo, 

very various, those on the young shoots deeply lobed, w ith very oblique and rounded 
sinuses, in the base of which there are no teeth; the upper surface rough and the 
lower one soft or variously pubescent; the teeth medium or comparatively small 
and either rounded or bluntish. The native mulberry is generally distributed from 
western New England to Nebraska and southward to the Gulf, being much more 
abundant and attaining a larger size in the South. The fruit is deep red, or when 
fully ripo, almost black, variable in size, often very good, nearly always having an 
agreeable slight acidity. This native mulberry has been tried for t,ho feeding of 
silk worms, bat with indifferent success. * * * 

The red mulberry is tho largest tree of the genua. It often attains a height of 70 
feet in the South. The tirnbor is much used for fence posts, fencing and light 
woodwork. 

[The following summary is given in the bulletin:’] Sixteen varieties are men- 
tioned in this paper as fruit-bearing kinds: New American, Trow bridge, Tliorburn, 
Victoria, Ramsey White, Downing, .Spalding, Black Persian, Black Spanish, John- 
son, Hicks, Stubbs, Lampasas, Bigort, Paine, and Black American. Of these the 
most prominent are New American, Downing, Black Persian, Hicks, and Stubbs. 

The New American is recommended for the Northern States. Downing is almost 
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out of cultivation in the North, but the Now American commonly passes under this 
name. Black Persian is occasionally grown in the South and on the Pacific coast, 
but it seems to be ill adapted to our conditions. Hicks is a hea vy hearer, of indiffer- 
ent quality, hut valuable for poultry and for swine, especially in the South, where 
it has boon most thoroughly tested. Stubbs is perhaps the most profuse bearer of 
all, and the fruit is large and excellent in quality. 

The other varieties and types are grown for shade, ornament, and timber. The 
most unique of these varieties are the Nervosa and 'Peas Weeping. The Russian 
type is valuable for ornamental hedges* especially iu the prairie States, for plant- 
ing sparing];} as single specimens or in groups as ornamental trees, and for small 
timber on the prairies. The' fruit, is usually worthless. This type has already 
given three named varieties of more or less merit, Victoria. Hornsey White, and 
Teas Weeping. * * * 

American \ ariettas of fruit-hearing mulberries have developed along independent 
lines, having come chiefly from Morn* alba ami At. rubra , while tilt* fruit mulberry 
of history is M* nigra. 

The native mulberry ( Morus rubra) has given ns some of the most important 
varieties, and as it is naturally variable and adapted to our various climates, it is 
the probable progenitor of the American mulberries of the future. 

The mulberry is easil> grown upon ordinary soils, it is often tender in the North 
during the first (wo or three years* 

The mu l berry is propagated by cuttings of the mature wood or the roots, by root 
and crown-grafting, and by budding with dormant buds in the spring. 

Experiments with vegetables and fruits, 1801 , W. M. Munson 
(Maine Sta. Report for 18 'Jf pp. plates ,?). 

tiifnopttw. — The horticultural department of the station was organized in 189X. A 
new forcing house is described, with illustrations. The principal lines of work 
are “the study of effects of climate on plant variation, effects of polli nation, 
studies of the eggplant and the pepino, the amelioration of native fruits by 
selection and crossing, methods of culture of cei tain garden vegetables m the 
•field and under glass and methods of combating orchard pests.” In experi- 
ments with cabbages good results were obtained from frequent transplanting. 
.Jersey Wake field cabbages gave best results with deep setting. With tomatoes 
early setting and trimming gave good results. 

Tents of varieties of fruits were begun at the station in 1881), but 
there was no organiziMl department of horf icultnre until 1801, when 
the author took charge of the work. A new forcing house, 20 by 180 
feet, is described ami illustrated. 

The framework is of cypress and the walls arc of grout, while the building is 
boated by hot water. The house is divided in the renter by a glass partition, ami 
tin* hot water pipes have been so arranged that one part may he kept at a much 
lower temperature than the of her. The warm house is arranged for bottom heat and 
the cool house for overhead heat. 

At the present time the warm house is used for tomatoes, cucumbers, and beans 
while the other is devoted to lettuce, radishes, cauliflowers, and other plants requir- 
ing the lower temperat ure. 

The building in connection with the forcing house was erected during the year at 
a cost of about $1,000, a part of the expense being borne by the college. The build- 
ing contains, besides the furnace room and a room for the smaller garden tools, a 
general laboratory and work room, a small office, a room for herbarium work, and a 
well-appointed photographic studio. In all of our work photography is made to 
play an important part as a means of preserving accurate records. 
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The grounds devoted to this division include about 10 acres of land of varied 
character. More than half of this area is do voted to fi nit culture. The apple orch- 
ard contains about 115 varieties, 52 of which are Russian varieties obtained from 
Prof, Rudd, of Iowa. There arc also 23 varieties of pears, 30 of plums, and 12 
of cherries 5 also quinces 2 varieties, blackberries 9 varieties, raspberries 13 varie- 
ties, currants 7 varieties, gooseberries 3 varieties, strawberries 17 varieties. As the 
college campus is under the supervision of the writer a considerable amount of 
experimental work is done with ornamental plants on other areas. 

Cabbages (pp. 83-87). — Experiments witli 1 varieties, grown in flats 
ami in pots until set in tlie field, in general indicated that frequent, 
transplanting, especially in pots, is beneficial. 

Jersey Wakefield cabbage set deep at each transplanting gave bet- 
ter results than when set shallow. Brief descriptive notes are given 
on 7 varieties. Jersey Wakefield, Brunswick, Early Summer, and Flat 
Dutch are recommended for general culture. Nonesuch is a promising 
new variety. 

Tomatoes (pp. 87-93). — Plants of the Perfection variety were set in 
the field May 18 and 30, and June 8. A frost on May 31 did some in- 
jury, but the earliest-set plants gave the heaviest yield during August 
and the heaviest total yield. Trimming plants of the Perfection and 
Oliemiu Market varieties, July 24, August 8, and September* f>, increased 
earliness and yield. Experiments with Golden Queen indicate that by 
selection it may be possible to secure a u yellow fruit with a blush 
cheek.” Brief descriptive notes are given on 17 varieties. Ignolum, 
Perfection, Beauty, and Golden Queen are recommended for general 
use. Long Keeper and Stone are promising new varieties. 

Fruits (pp. 94-99). — The winter of 1890-’91 was unusually cold, aiyl 
fruit trees suffered severely. In the station orchard Clapp Favorite, 
Flemish Beauty, and Sheldon pears, and Duane Purple, German Prune, 
Moore Arctic, Quackenbos, and Yellow Egg plums were not injured. 
Additions have been made to the varieties of orchard and small fruits 
under test at the station. Experiments under the direction of the 
station have been begun at Perham, Aroostook County, w ith a view to 
finding hardy varieties suitable for the northern part of the State. 

Tests of fruits, nuts, and vegetables at the South Haven Sub* 
station, 1892, T. T. Lyou (Michigan Sta. Bui. No. 88, Dec., 1892, pp. 
31 ). — The third year’s report on tests of varieties of orchard and small 
fruits, nuts, rhubarb, and asparagus. Previous reports were issued as 
Bulletins Nos. 07 and 80 of the station (E. S. R., vol. ix, p. 353,* in, p. 
700). Climatic conditions materially interfered with the success of the 
tests in 1892. 

Strawberries . — Tabulated data are given for 150 varieties, with brief 
descriptive notes on 16 of the most desirable varieties. Beder Wood, 
Bubaeh, Crescent, Enhance, Haverland, and Parker Earle continue to 
be among the best varieties. Mrs. Cleveland, Warfield, and Michel 
Early have not been decided successes at the station. Eclipse, Plor* 
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ouce, Gem, Governor Hoard, Great Pacific, and Wool verton are promis- 
ing varieties. Manchester has excellent qualities, but has a tendency 
to overproduction. 

Raspberries . — Tabulated data are given for 2 varieties of Rulms idmis, 
7 of R. mglecbm , 28 of 72. occidentalism and 11 of 72. strigosus , Japanese 
wine berry (It. phcrmeolasinx) has attractive foliage and flowers, bid. 
* its fruit is of “no practical value.” An objection to its use as an 
ornamental plant is its halut of spreading by suckers. 

Blackberries and dewberries. — Tabulated data for ‘>0 varieties of 
blackberries and 2 of dewberries. 

Currants. — Tabulated data for Orandull, (> black, and 17 white and 
red varieties. Crandall seems to be exempt from attacks of insects and 
fungi, but its skin is thick and tough even after cooking. 

Gooseberries . — Tabulated data for 12 variet ies. Houghton and Pale 
Red are productive and will endure neglect, but are of small size. 
Downing is popular as a. market variety. Experience so far in Michi- 
gan indicates that European varieties should be planted only where 
the conditions arc exceptionally favorable to their growth. 

Cherries . — Tabula fed data for 20 Heart and Bigarreau ( Primus avium) 
and 42 Duke and Morel lo (P. cerasus) varieties. 

Mulberries . — Brief notes on 5 varieties. 

Service berries . — Brief notes on 3 varieties. The cultivated varieties 
thus far do not seem to be better than the native variety. 

Peaches . — “To the 149 varieties already planted, 01 were added last 
spring.” The, season was so unfavorable that no fruit was produced 
b^ the varieties which bloomed. Only brief general notes are given. 

Plums. — Eighty -four varieties are now on trial. 10 of which bloomed 
in 1802, but no fruit was produced. 

Grapes. — Tabulated data arc given for 08 varieties and brief descrip- 
tive notes on JO varieties. 

Pears.— Eighty-one varieties lmvc been planted. 

Apples.— One, hundred and eighty -eight varieties have been planted. 

Quinces . — The following varieties bore fruit in 1892: Pea, Meech, 
Champion, and Orange. 

Figs . — Experiments with cuttings of Brunswick tigs are in progress. 

Ruts.— Brief notes on several varieties of chestnuts, chinquapins, 
pecans, walnuts, almonds, filberts, and hazelnuts. 

Rhubarb . — Linmeus is judged to be the best variety for home or 
market use. 

Asparagus . — Palmetto has proved superior in size and productive- 
ness. The results of planting crowns from old plantations have not 
been satisfactory. 
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SEEDS. 


Wai.tuk It. E \ a ns, ICdilor . 

Distribution of seeds and plants, H. J. Wicicson (California 
flta. Bui. A 'o. />« s’, /Jcc. iJ, 76’M2, p/>. J). — A list of seeds ami plants* 
which the station is prepared to furnish applicants within its own 
Htate. Amoii^ the plants new to the State are three Australian trees 
of promising economic value, Acacia leplophehba, A. decurrcm, and Eu- 
calyptus cilriodora or lemon-scented gum. Seed of cafiaigre (Rumex 
hymcnoscpalus) is oifered those wishing to grow this important tannin- 
producing plant. Brunson clover for green immure and winter pas- 
ture promises well. The flat pea (Lath yr us sylrcsfris) has been the 
subject of considerable investigation and is highly recommended for 
that region. It withstands drouth well and is of rapid growth. The 
following analysis made by the station chemist is compared with that 
made in England by Hope: 
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These analyses indicate that the flat pea has a higher nutritive value 
than alfalfa.. 

Another new forage plant, Bida clliotiii . is mentioned as very promis- 
ing for heavy clay soils without irrigation. 


DISEASES OF PLANTS. 

# Walter II. Evans, Editor. 

Some bean diseases, H. A. P>KAEn (New YorJc Mate Sta . Bnl. No. 
7<S’, n. ser., Dec., 1H<);2 , pp. jiys. //). — This bulletin treats of (1) 

anthracnose of beans and its treatment, (15) blight of common beans, (3), 
blight of Lima beans, and (4) bean rust. 

Anthracnose of beans (pp. 308-329). — Coll etotrichi uni li nd em u 1 h ia u/urn , 
described in the Annual Keport of the "New Jersey Stations for 1891 
(E. S. Ti., vol. iv, ]>. 32), is discussed in a popular manner under the 
following heads: Distribution and character of the disease, diseased 
seed, appearance on doling plants, appearance on leaves, appearance 
on pods, appearance of spore masses, experiments in treating bean 
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antliracnose, treatment of diseased seed, eom})arison of yield from 
healthy and diseased seed, spraying diseased plants, and spread of 
disease on gathered pods. There are also a more technical description 
and discussion of the fungus, details of experiments, and the bibliog- 
raphy of the subject. 

The microscopic characters are briefly given. During the past year 
this disease was very prevalent in the State. Reports received from 
Nearly every county in the western portion of the State show its pres- 
ence in 02 per cent of them, and the estimated loss to the crop due to 
anthracnose varies from less than 20 to almost 100 per cent. 

Seed was soaked in fungicides, as recommended in the Annual Re- 
port of the ]Sew Jersey Stations for 1801 (E. S. It., vol. IV, p. 52). Tests 
were made iu the greenhouse by soaking the seed in water at 140° F. 
for Jive minutes, in water at 180° F. for fifteen minutes, in Bordeaux 
mixture for one hour, in ammoniaeal copper carbonate for one hour, 
andin a solution of potassium sulphide for one hour. The disease w r as 
present in all oases, but the hot water gave the greatest freedom from 
it. In the field experiments, hot water, copper sulphate, and corrosive 
sublimate solutions were tested. The water was kept at 120° F. for 
fifteen minutes and at 130° for five minutes. Iron and copper sulphate 
(1 ounce to 1 gallon of water) and corrosive sublimate (■& ounce to 1 
gallon of water) were also used. *The relative results may be expressed 
as follows: 


Results of treatment for anthracnose of beans . 


Untreated seed 

Hot water 

Copper mu I phut o ... 

Irou sulphate 

Corrosive sublimate. 


1 

J Stand 
■ mccuiuI 

i 
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Yield 
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yield. 

of poor 
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42 

84 

H8 
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28 
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71 
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1 28 
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This table shows that instead of the expected benefit from treating 
the seed before planting, there was serious injury done. 

Equal quantities of carefully selected seed and ordinary or supposed 
diseased seed were grown, the pods gathered as snap beans, and a rec- 
ord kept for the season. The results obtained were as follows, the se- 
lected seed being graded as 100 per cent in each ease: 



Stand of 
plauts. 

Djumber 
of pods. 

Weight 
of pods. 

Damage 
to foliage 
by disease 

JIwil thy seed 1 

100 

100 

100 

100 

Diseased weed 

84 

01 

83 

108 


The difference was more marked early in the season, as the disease 
made a severe attack upon the plants from healthy seed as the season 
advanced* 
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Spraying the plants with Bordeaux mixture was found to be highly 
advantageous. The formula used was 2 pounds copper sulphate, 1J 
pounds freshly slaked lime, 20 gallons water, and enough soap to make 
a good suds. Cupric borate and cupric polysulphide wore also used 
but they injured the foliage. 

Might of beaux (pp. 229-231). — This disease seems to be of bacterial 
origin, and in some cases is even more, destructive than the anthracnose. 
it attacks every part of the plant, and is followed by numerous sapro- 
phytic fungi, which finish the work begun by the bacteria. The ripened 
seeds are, discolored by the disease and wrinkled or disfigured with 
rough spots, and should be rejected in planting, as it is probable the 
blight may be communicated to the following crop from diseased seed. 
The disease will he a subject for future investigation and report. 

Might of Lima beaux (p. 221). — This disease is due to bacteria, and 
the germ has been isolated by means of plate cultures. Inoculations 
produced the characteristic spots, while similar punctures in which no 
virus was placed showed no signs of* decay. The germ grew less read- 
ily on pods of wax and kidney beans and had but slight effect upon 
seedlings of Pit a xml as eufgari v when applied to the unbroken epider- 
mis. There is evidence that diseased seed propagate the disease and 
only healthy seed should be planted. 

Man rust (pp. 32 1 -.323). — A description of the disease of the leaves, 
petioles, ami stems caused by l from gees phaxcolL The pods are seldom 
attacked and but little injury is done to them. 

On tho foliage* tin* bean rust fiist forms little brown spots nearly circular in out 
line ami about as large as pm heads. These break out all over the leaf on either 
surface, aud the spoies produced in them are soon dist barged as a rusty brown 
powder. After an indefinite time these spots change from browu t.o black aud pro- 
duce spores of larger size and dill'cient sharpe and texi are. 

It frequently happens that one leaflet is sprinkled with brown spots while its 
companion on the same leaf stalk is covered with black spots, oi both kinds of spots 
may be found on one leaflet. This is not- strange, since the different colored spots 
represent different stages of the same disease. The fungus grows inside of tilts leaf 
for some time before the rust spots break out, and the need of treating is not realized 
until the spots appear. 

No experiments have boon tried for controlling this disease. It prob- 
ably winters in tbe leaves. 

Specimens of the fungus were submitted to Prof. Atkinson, who re- 
ported the determination and synonymy. 

Treatment of potato scab, S. A. Peach (New York State Sta. Bui. 
No. if), n. scr., Jan., 1333, pp. 1-13, figs. 3 ). — Experiments were con- 
ducted during 1 SOU with potato scab (Oospora scabies), described in 
the Annual Report of the Connecticut State Station for 1891 (E. S. K., 
vol. ill, i). 772), for the purpose of investigating the following questions: 
“(1) To what extent can potato scab be prevented by treating the seed 
with fungicides? (2) Is spraying the seed and surrounding soil as 
effective in preventing scab as soaking the seed in the fungicide before 
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planting? (3) Wltat are the comparative merits of different fungicides 
for the prevention of scab!” 

The experiments were all performed with scabby seed. One portion 
was planted in infeSteri soil where the cultivation of potatoes had been 
abandoned on account of the scab, and a similar lot in soil supposed 
to he free from infection. In each experiment half of the seed was 
soaked for one and one-half hours in the fungicide and the other half 
was sprayed. The method of spraying was as follows: The freshly 
opened furrow was well sprayed; into this were placed the seed pota- 
toes and all again sprayed, and then covered. The usual cheeks were 
employed in each experiment. The fungicides tested were, (1) copper 
sulphate or blue vitriol; (2) iron sulphate or copperas; (3) zinc sul- 
phate or white vitriol: (4) eau celeste; (5) Bordeaux mixture; ((>) 
mercuric chloride, or corrosive sublimate, and (7) aininoniaeal copper 
carbonate. 

The following conclusions were drawn from the experiments: (1) Un- 
dercertain conditions potato scab run be largely prevented in a. practical 
way, but on badly infected ground no treatment was of any practical 
bench t. (2) Spraying the ground and seed gave better results in the 
non infected soil than soaking the seed in the fungicide. In the in- 
jected soil there was practically no difference between the two methods. 
(3) lu the test of fungicides used as a spray, all experiments being con- 
sidered, the corrosive sublimate gave the best results. If only the uou- 
infected soil be considered, then the greatest freedom from scab was 
secured by zinc sulphate, -followed by corrosive sublimate and iron sul- 
phate in the order named. When the seed v as soaked in the fungicides 
for all experiments zinc sulphate gave the best results; for those experi- 
ments conducted in non -infected soil iron sulphate gave the best result, 
followed closely by corrosive sublimate, Bordeaux mixture, and zinc 
sulphate in the order named. The other fungicides had but little effect in 
decreasing the amount of scab. Copper sulphate decreased the yield 
and eau celeste killed all seed soaked in it. 

The zinc and iron sulphate solutions were made by dissolving 1 ounce 
in 1 gallon of water. The Bordeaux mixture was made by the stand- 
ard formula. The corrosive sublimate formula was 2 ounces to 2 gallons 
of hot water; let stand over night and then dilute to 15 gallons. Each 
of these cost, less than 1 cent per gallon. They Should all he kept in 
wooden vessels on account of their corrosive power. 

Preventive measures are recommended as follows : (1) Select soil 
fro© from scab fungus if possible; (2) plant clean, smooth seed; (3) 
scabby potatoes or beets should be thoroughly cooked before being fed 
to stock in order to prevent the fungus from being disseminated with 
manure; (4) treat all seeds either by spraying or soaking in the fungi- 
cide; (5) if the presence of scab is suspected, dig the potatoes as soon 
as they mature, for the scabs will deepen as long as the tubers remain 
in the ground. 
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Bordeaux mixture used to prevent potato blight, i\ E. Hi nn 

(New York State St a. Htfl.No. U), H.xer.,J«n., /tf'AV, pp. /5~/6). — This is 
areport upon the experiments mentioned in Bulletin No. 41 and the 
Annual Report of the station for 1891 (E. S. R., volfiv, pp. 55 and 250). 
Half strength Bordeaux mixture is recommended for the iirst two 
sprayings and full strength for two subsequent applications. Thi 
treatment cost $0.50 per acre, and the increased yield over non 
treated potatoes was 40 bushels per acre. If ,3 to 5 pounds of hard 
soap be added to the formula, or 5 pounds of molasses, the solution 
will adhere bettor to the foliage and less frequent sprayings will be 
needed. Adding Paris green or London purple will divide the expense 
of application and destroy the potato beetles, 

Apple scab, W . M. Mix sox (Maine Sta. Report for 1891 , pp. 110 - 
1P1 y JUjh. ?). — A brief popular account of FusieUtdium dendriticum , 
together with notes ami tabulated data for spraying experiments. 
Modified eau celeste and ammoniacal carbonate of copper (ammonia 1 
quart, copper carbonate 3 ounces, water 30 gallons) materially re- 
duced the amount of scab. Copper carbonate in suspension was not 
successfully used. Directions for preparing the fungicides and illus- 
trated descriptions of spraying apparatus arc also given. 

Spraying apple orchards in a wet season, E. G. Lodewann 
(New York ('or nett Si a . lUri. No. -/.s’, .Dec., 189^ pp. i, ft pa. 4). — 

An account of spraying for apple scab and apple, worm during the past 
season upon trees mostly of the King and Baldwin varieties. The 
season was such as is supposed to favor the growth of both the fungus 
and the worm and make the application of fungicidesa difficult matter. 
A meteorological table shows that during June, when the first two 
sprayings were given the trees, there were fifteen rainy days, with an 
excess rainfall for the month of 1..31 inches. 

Bordeaux mixture and Paris greener London purple were used in 
combination, and Paris green was used alone. The formula for the 
Bordeaux mixture was: Sulphate of copper (crystals) 0 pounds, lime 
(unslaked) 4 pounds, water *10 gallons. 

The arseuites were used at the rate of 2i ounces to 40 gallons of 
liquid. The cost of applying 4 £ gallons (the average amount required) 
of either of the combinations w as about 7 cents per tree for each 
spraying. Spraying* with Paris green alone cost about half as much. 
Four sprayings were given, and the author thinks this number suffi- 
cient for even very wet seasons. 

Trees should be well pruned, so that, all parts maybe reached by the 
spray. Well -pruned trees allow free access of light and air, prevent- 
ing the fungi from securing as strong a foothold. Pruned trees may 
be sprayed more economically than others. The first application was 
made June 13, about a week after the petals had fallen. 

The author now thinks this application should have been made earlier, 
and that an application before the buds open would be valuable. The 
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other applications were made ou June 22 and July 1 and 22, tlie same 
formula being used in every case. 

The apples were harvested in October and carefully examined for 
scab and worms, tfhose gathered from two to four trees of each lot 
were counted and graded into four lots, as follows: (1) Free from scab 
and worms ; (2) attacked slightly but marketable as first-class ; (8) 
second class or evaporating apples, and (4) eider apples. By combin- 
ing the third and fourth grades the following table is given for the dif- 
ferent trees: 


Hi salts of spraying experiment** on apple trees . 


Variety. 

Treatment. 

Average of 
3d and 4th 
gi ade. 

A vertigo 
gain over 
oho< k. 

Average of 
* orni v . 

Average 

gain. 



Per e ml. 

Per cent. 

Per cent 

Per cent. 

King 

Chock 

89 7 


2f» 


X)o . 

Bordeaux and Pam green . . 
i Bordeaux and London pin pie 

55 

34 7 

1 

24 

Bo 

59 

30 7 

.1 

22 

Do 

Paris gioen 

7J 

17 7 

2 

23 

Baldwin 

Do 

( ( he< lv 

71 


38 


i Boidenux and Paris green .... 


♦JJ} 

9 

27 

1)0 

; Bordeaux and Loudon purple 

i>: 

7 

15 

23 

Du 

Paris given .................... 

58 

10 

4 

34 





From the foregoing table the author cotteludcs that — 

(1) Th«i injury done by the applet ah fungus was decidedly reduced whore the 
Bordeaux mixture was used. 

(2) When Paris green was added to the Bordeaux. mixture the fungicidal action of 
the comhination was moio marked than when London purple was used instead of 
Paris green. 

(It) Paris green has a certain fungicidal value, hut in this is not equal to Bordeaux 
mixture. 

(i) The value of Pans green as an insecticide does not appear to be materially af- 
fected whether applied alone or in combination with lioideaux mixtuie. 

(5) The insecticidal \altie of Paris green when used with the Bordeaux mixture 
was greater than London purple when similarly applied. 

(G) More applications are required during a wet season than during a dry one; 
during wet weather they should he repeated every week or ten days. 

(7) The results obtained from the application of a combination of the Bordeaux 
mixture and Paris meen or London purple show that tlio use of such a combination 
is valuable and practicable for the ti eminent of the apple scab fungus and the apple 
worm, even in a \eiy wet season. 

Prevalence of apple scab, F. 0. Lodemann (New York Cornell 
Bta. Bui . No. JM>., 1^92, pp. 2? '>-291 ). — A circular wan sent out to 

horticulturists with inquiries regarding the prevalence of scab on dif- 
ferent varieties of apples. Thirty-six replies on about 200 varieties are 
tabulated, from which the following conclusions are drawn: (1) It 
would appear that no part of the United States is free from scab; (2) 
it' is probable that noue of our commonly cultivated apples arc free 
from scab in all seasons; (8) some varieties are much more subject to 
the disease than others. 
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From the tables given, it would seem that the Fameuse, Early Har- 
vest, Red June, and Winesap are very liable to scab, while the 
Baldwin, Seck-TSo-Further, Aslrachau, and Ben Davis are usually tree 
from seal). 

Root knots on fruit trees and vines, 0. W. Woodwoeth 
( California ttta. Buh No, 99, Dee. 16, 1892, pp.1-3 ). — This disease attacks 
several plants, chiefly the grape and apricot, causing: a weakened growth 
and often the death of the plant. The part usually attacked is the 
crown of the root, and for this reason the author proposes the name of 
“crown galls, w to distinguish them from nematode and other root galls, 
from all of which they seem sufficiently distinct. 

The crown galls arise generally from one side of the crown as a simple swelling of 
fleshy snhstaneo of about the consistency of a potato, or perhaps somewhat harder. 
They soon become irregular! \ granular o\er the surface and dark brown in color, 
the miter parts of the granulations into which thesnifaee is di\ ided being the dark- 
est. When cut or broken open they are almost white at first, but very soon become 
reddish-brown on exposure to the air. Under the mi< loacnpo tlnn may be sepn to 
be composed of large, thin-walled cells, with now and then the distorted and scat- 
tered elements of the iibro-va^eulai bundles. 

A young gall of this kind contains very much water, and on drying becomes sponge- 
like in appearance and is v< ry light ami quite hard. Older knots are similar hut 
hardei, and dry into harder and firmer masses, winch do not shrink oi become spongr- 
like. * * * 

The piesenee of a gall at the crown of a plant seems to effect an obstruction to (he 
flo'w of the sap, and in this way a tree or vine becomes weakened and finally dies. 
The gall generally attacks small plants, but not always, and if often takes a number 
of \ ears befoie the plant is killed. * * * in M7e the crown gall varies gieafly, 

Wing often as large as one’s fist and sometimes much laigei, cspcri. illy m thc ajuicot. 

Several theories have been advanced as to the cause of tin* disease, 
but, the author finds objections to all of them, lie finds the root knots 
are not always due to physiological reasons, such as healing of wounds 
or peculiar conditions of weather, nor has he discovered any of the well- 
known fungi present in the galls, or about them. 

He has isolated and secured pure cultures of a species of Microeoeem 
from some of the knots, but it remains to be demonstrated whether this 
is the specific cause of the disease. 

The usual precautions for the selection of nursery stock are urged. 
A11 infected stock from the nursery should be burned. If the disease 
appears iu the orchard, remove and burn the knots as soon as found, and 
treat the wounds antiseptieally. For this purpose Bordeaux mixture is 
recommended. All suspected trees ojr vines should be examined from 
time to time. If any die, remove and burn them, and do not attempt 
to reset for a year or two with any susceptible stock. This disease hs 
to be the subject of further study. 

The chemistry of Bordeaux mixtures, E. G. Lodkmann [Few 
York Cornell Sta* BuL JSFo. 48 , Dee., 1892, pp. 291-296). — An abstract 
of the results of experiments conducted by Livio Sostegni,* professor 

*Le Stazioni sperlmontali ugrarie Italianc, August, 18B0. 
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of chemistry in the Royal School of Viticulture and Viniculture at 
Avellino, Italy. The summary given in the bulletin is as follows: 

(1) In preparation of Bordeaux mixture, 111.21 pints of fluked lime arc equivalent 
to 10 parts of quicklime. 

(2) More copper lomaius in solution when slaked lime is used than when the lime 
is fresh. 

(IB Tin* quantity of copper remaining in solution diminishes rapidly as tin' liquid 
is allow ©d to stand. 

(4) The action of heat is favorable to the decomposition of copper compounds re- 
imiiuiug in solution m tin* Bordeaux mixture. 

(?>) The coppci is picripit.itcd in tlio Boidonnx mixture m tin* form of hydrate, 
basic sulphate, and the double basic sulphate of copper and < alt ium. 

(by Jt is probable that the piecipituted copper compounds air choc ted by the car- 
bonic acid gas of the atmosphere. The sol\ cut action is particulnil> ationg where 
the copper is in the form of basic sulphate. 

Anew nozzle tester, O. W. Wooowoimi {California St a, IUiK 
No, /by, Bee. Jti , 18V 2, p. f).— This uppiirnhis is doMgimd To tost I ho 
relative merit of the various kinds of nozzles upon the market. 

The most conspicuous pari ol the now m»//le tester is a large tank intended to 
maintain a constant pressure. Prom the lower paif ol this tank a large pipe leads 
to the apparatus, to which the nozzle is attached. The large diameter of this pipe 
makes the friction of (he water (lowing through it practically nothing. Just before 
the point where the nozzle is attached tluoe is a steam gauge to register the pressure 
and a mercury munomett r for determining moie ucnnatcly tin lowei pressures. * * * 

The data that xv ill he determined for each nozzle umlei ditleu nt pictures are as 
follows: (1) Volume of dischaige per second, [2) velocity of stream just in Iront of 
the nozzle, (IB distance th© spray is thrown, (1) angle ot dispeision, (5) average fine- 
ness of spray, ((») distribution of spray, and \1) uniformity m fineness. 

It is believed that l»y snob a study of new mwles tin* following questions may be 
settled: (1) The best typo of nozzles for paitieular purposes, (2) the conditions un- 
der which each nozzle givi s its best lesults, and (2) the changes m the construction of 
any nozzle which will make it more a\ai^ible ioi any particular pm pose. 

We also intend to study old nozzles, comparing them w ith new ones of th© same 
kind, to determine— (1) the cause and amount oi deten oral ion, (2) change# in con- 
struction which might ovctcome these defects. 

T1k> details of the apparatus and results of actual tests of the more 
coiuiuou nozzles on the market will he given in a subsequent bulletin. 


ENTOMOLOGY. 

Grasshoppers, locusts, and crickets on cranberry bogs, J. B. 

Smith (New Jersey Stas . Bid, No, 90, Dec, 8 , 1892, pp, 31, plates 2, 
ftps. 18), 

Synopsis,— An account of observations made in view of the claim by many cran- 
berry growers that grasshoppers and crickets are injurious to cranberries. The 
structure, food habits, and life history of grasshoppers, katydids, and crickets 
arc described in detail, with illustrations. A listof thirty five species of Orfchop- 
tera taken on cranberry bogs in New Jersey and on Cape Cod is given. The con- 
clusion is reached that katydids, and not grasshoppers or crickets, cause the in- 
jury to berries on cranbeiry bogs. Keferouce is made to previous reports by the 
author on cranberry insects in Special Bulletin K, and the Annual Eeport of the 
station for 1SD1 (E. S. &«, vol. a, p. 418 j iv, p. 57). 
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The season of 1892 was very favorable to the growth of Ortboptera. 
A number of observations in different localities by the author and his 
assistant, R. S. Lull, are reported. The results of the observations at 
Jaraesburg, Now Jersey, are stated as follows: 

The species [found on the bogs August 6J were Melanoplus femur- rubruvi, M. dif~ 
fcrcntialis , Par ox if a at Ian t Urn, /\ recta , Stenobothrus maculipcnniH , and Acridium oh- 
scuvuni among the Acrididti*, and Scad dor ia /uremia ta , Xiphiduim brevipenne , and X. 
faseiatim among the Loeusthke. An examination of the croj> contents seemed to in- 
dicate that one specimen of Caroxya recta had been feeding on cianborry pulp, not 
seeds. In cue specimen of Stenobothnis maculipcnniH some seed flagmen U were 
found, which might have been of crauherry, but might equally well have been of 
the grasses that were then producing seed in abundance. In all the other grass- 
hoppers, grass tissue only was found. TJio katydid (Scuddcria) crops were full of 
undoubted cranborry seed fragments, while in the two species of Xiphidium grass tis- 
sue only was found. * * * 

[From the species collected at the same place August 29 there were placed in jaisj 
specimens of Mela nop} us fvmnr-i ubrtnu, lUironpi rectify /A atlanhca } SienobulhniH 
macnlipenniH , lhsno**1eira Carolina, X tphiduun Jaw'infum, A', hrevipenue, and immature 
('onoccphaluH and lh t/Uun nc</h dun The species of Xipbidium and the Conoccphahm 
were placed together in one jar; each id the other spe.cn* -t had a jar to themselves. 
In each jar was placed a handful of ci an berries and a few blades of glass, the inten- 
tion being to give the insects the best possible opportunity of at tarking # cranberries. 
No cranberries wen* attacked so long as an eatable spear of grass lemamed, and then 
one specie's only, Paraxi/a redo, touched the berries. Even he.ro only a little of the 
outside pulp was eaten, and the seed capsule was not. readied. The eating was 
utterly unlike that seen on the bogs, wheie tin* seeds only are taken and the pulp is 
rejected. Mme grass was added, and the cranberries were not again touched. In 
the jar containing the A iphidinm and Conor? plmlttH, the consequences were more se- 
rious, for hole I found the / 'ouoccphatus eating the specimens of X. breripenne, and 
then, rather than touch cranberries, it died of starvation. .More glass was added 
and the specimens of X. fasuatnm survived some t ime, the last being killed and dis- 
sected September 14. The other species gradually died, as no fresh glass was added, 
all of them actually starving rat her than to cat eranbemes. The crick « t. ate neither 
grass nor cranberries, and died m a few days; the abnormal surroundings probably 
making it indisposed to feed. Concerning crickets, I know that they will get under 
cranberry crates in the fall and will eat berries; they will also cat into berries on 
the ground, but 1 do not believe that they will eat berries still on the vines. 

My observations and experiments all go to confirm my previous statements. The 
Acrididse or short-homed grasshoppers do very little if any of the injury to berries 
on the cranberry hogs, while of the Eocustid ;e or long-horned grasshoppers the katy- 
dids are the main culprits, aided occasionally by a species of Orckclimnm. * * * 

The injury on cranberry bogs attributed to grasshoppers is al ways the same. The 
berry is eaten into from one side, the pulp is rejected, and only the seeds are taken. 
The berry soon dries and shrivels up. The very fact that there is no variation in 
the injury points to the conclusion that only one or a lew very closely allied species 
can be responsible for it, because it would he a decidedly unusual thing for insects 
of different families, differing also anatomically, to have so exactly the same food 
habits. 

Much more common on the hogs and on low bushes and shrubs are the species of 
Scudderia or narrow-winged katydids. There are three species found in our State, 
the more common forms being S. curvicauda and &. furculata, and these aro the species 
that injure the oranberries. 

(The reasons why katydids rather than grasshoppers are injurious are summarised 
as follows:] * 

(1) Difference in the shape of tho head , That of the katydid is especially well 
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adapted for digging into fruit with the least expenditure of time and energy, while 
the blunt head of the grasshopper, closely appressed to the p so thorax, can not gain 
the name end without considerably more labor. The difference in the form of the 
mandibles again indicates the possibility of a hind of clean-cut work by the katy- 
did, quite beyond tbe ability of the scoop-shaped structure in the grasshoppers. 

(2) The differences in the digestive systems, indicate jj^ow much bettor adapted 
is that of the katydids for the reduction of a hard food, ifko seeds, while the grass-* 
hoppers from their structure would be more likoly to choose a substance needing a 
less complicated grinding apparatus. The feeding and digestive abilities of the 
katydids are at least three times those of tlie largest grasshopper found on the bogs, 
while it would he at least tenfold that of the common red-legged grasshopper, which 
is the most abundant form there. * * * The habit of eat mg seeds only givos 

the katydid a power to cause injury vastly greater than if the entire fruit was eaten. 
The seeds of thiee or four berries at a meal is easily within the capacity of a single 
specimen. At even one meal a day for three weeks a single insect would destroy 
eighty berries at least, and l believe that their powers are much greater because in 
many cases only a part of the seeds are eaten, and the number of borties attacked is 
thereby mudi increased. 

[The following treatment of cranberry bogs is advised:] 

(t) A clean bog. This will not offer attractions to insects that might afterwards 
develop a fancy lor berries. Absence of grasses and rushes will also make it impos- 
sible for the smaller locusts to find places for their eggs. Absence of shrubs will 
make it impossible for the kaisdids to oviposit on the bogs; for I do not think that 
they would* lay their eggs in the small crau berry leaves. If they really did so I 
doubt whether many of them would survive winter (lowing. 

(2) Keep the bogs as wet as is consistent with good culture, and after picking bring 
the water well up to the top of the ditches and keep it so until the time for winter 
flowing. This will prevent egg-laying by grasshoppers and crickets, and will drive 
out the latter. Keeping the bogs quite wet in spring, until the soil is thoroughly 
warmed through, will destroy any eggs that may have been deposited in it. Grass- 
hoppers will lay their eggs preferably in hard, sandy knolls or in decaying stumps ; 
crickets, in loose, dry, sandy spots. Have none such on the bogs. 

<31 Have the marginal ditch f> feet wide at least on all sides of the bog, and keep 
it clean and at least partly filled with water. This will prevent the immature forms 
from coming on from the edges. No immature grasshopper or katydid will volun- 
tarily try a jump across a sheet of water so wide. The insects are poor swimmers, 
but generally manage to make land when they accidentally get into a stream. 1 do 
not believe that they ever voluntarily attempt to swim from one point to another. 

(4) Keep the dams as clear of vegetation as possible, and particularly keep all 
shrubbery from them. Karly in spring they should be burnt over, so as to destroy 
all dead loaves, etc., that may have blown or drifted upon them. Where it is possi- 
ble to do so, the brush around (lie bogs should bo destroyed, and a fairly wide mar- 
gin, to be burnt over every spring, should be kept free. This burning over would 
destroy the leaves containing katydid eggs, and lessen the number of insects. 

By these means most of the Orthoptora except perhaps crickets, could be kept off 
the bogs until they are winged, and then I would recommend, when injury is no- 
ticed, ft boy or man with a hand net to capture katydids. They are not very active, 
and, when started up, fly only a short distance. When located they can be readily 
captured, even without a net. * * * Twice a week would l>e often enough, if 
the collecting is carefully done. When fresh injury is noted special search for the 
culprits should be made in all cases. 

Spraying experiments for the codling moth, 1891, W. M. Mun- 
son ( Maine Sia, Report for 1891, pp. 99-109). — Notes and tabulated data 
are given for experiments in several localities of Maine in spraying 
apple trees with Paris green (1 pound to 350 or 300 gallons of water). 
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Spraying materially reduced the amount of wormy fruit. The 
stronger solution gave the best results, but even a single spraying 
with the weaker solution saved a large percentage of the fruit. 

Point of attack . — Tho objection has been raised by some of our fruit-growers that 
a large proportion of thq^yfccted fruit is entered from side or base, and conse- 
quently that spraying beffij the fruit turns down has no special merit. Special at- 
tention was accordingly directed to this point. The variety under consideration 
was Rhode Island Greening. 


Observations with reference to entrance of codling moth info apples. 


No. of tree. 


1 

a 

4 

r> 

b 


Whole 
number of 
wormy 
fruits. 

| 

Entrance 
at calyx. 

Entrance 
at with* or 
base. 

57 

24 

33 

39 

14 

25 

90 

32 

64 

lo4 

63 

91 

238 

141 

! 97 

211 

111 

100 


Remarks. 


Sprayed twloe-~l pound to 250 gallons. 
l>o 

Sprayed twice- 1 pound to 500 gallons. 
l)o 

Not aptayed. 

Do. ’ 


It will ho observed that while the absolute number of wormy fruits is groatly in 
excess in case of the unsprayod trees, tlie relative number of entrances at the calyx 
is more than doubled. The most plausible explanation for this condition would 
seem to be that the poison lodging in the calyx had destroyed Hie lnrv.e attempting 
to euter that end, while those entering the side or base escaped. The hu vie of the 
second brood were also exempt. 

It was observed that a largo proportion of the fruits infested had been attacked 
by the second brood and the larva* were still present. To spray for this later brood 

hardly practicable, but if the earlier brood is hold in check there will be loss 
trouble from the later. 

In many eases the casual observer would attribute injury to the codling moth 
when Hi roality it is due to another insect — a species of Crambos. The larva of this 
moth is smaller than that of the codling moth and works only in f he calyx. This 
insect was quite abundant the past season and rendered the work of examination 
for the codling larva* more difficult, 

FOODS— ANIMAL PRODUCTION. 

E. W. Ai.i.en, Editor. 

Analyses of cattle foods {Maine St a. Report for 1892, pp. 26, 
27 ). — Analyses of linseed meal, feed Hour, flour sweepings, and Pratt’s 
Food are given as follows: 


Analyse* of cattle foods. 



| Air-dry. 

Water free. 

Mois- 

ture. 

Ash. 

Protein 

Nx6.25, 

Fiber. 

Nitre- 

cen- 

tre* 

extract. 

Fats. 

Ash. 

Frotein 

Nx6,25. 

FI 

Nitro- 

geu- 

free 

extract. 

Fata, 


Ferct. 

Per ct. 

Texet. 

Per ct. 

Per ct. 

Ter ct. 

Per ct. 

Per ct. 

Per ct. 

Perct, 

Perct , 

TdmM meal . . . 

9.08 

5.60 

39. 94 

7.28 

85. 27 

2. 88 

0 . 15 

4 3 94 i 

8.00 

38. 77 

8. 15 

Feed flour 

7.82 

2.82 

20.81 

1. 93 

| 62.44 

4. 68 

3. 04 

22 44 

2. 08 

67. 38 

5.05 


11.88 

2. 50 

10.62 

1.89 

72 03 

1.63 

2 82 

11.98 1 

2. 13 

81 23 

1.84 

Do....:...;. 

8.80 

15.95 

9.19 

' 1.50 

59 35 

5 21 

17 49 

; 10 07 

1.64 

65 09 

f» 7J 

Fratt’aFooa.... 

12.36 

5.79 

13.76 

5.94 

66. 80 

5.80 

6.60 

: 15 69 

1 

0. 77 

64.83 

0.11 
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Pratt’s Food was sold at $120 per ton, it being claimed that it pos- 
senses timisiial medicinal and nutritive value. Examination showed itto 
be essentially ground bran or shorts with a small amount of fenugreek 
and about 8 per cent of salt. In the opinion of the author “its pur- 
ehase at a pi iee exceeding the ordinary cost of commercial cattle foods 
is a waste of money.” 

Production of food material by various fodder and root crops 

( Maine tita. Report for 7s Vi, pp. il-16 ). — With a view to deternfining 
the amount of food material which might be produced per acre in 
Maine, Southern corn, flint corn, sweet coin, sugar beets, mangel- 
wurzels, iuta bagax, English flat turnips, black eyed mairowfat peas, 
and Ilungaiian grass vveie grown on similar areas of land, all manured 
in the same manner. The yields of these different crops, together with 
the calculated y reld of digestible matter pei acre, are tabulated. A 
summary of the average results foi 1890 and 1801 follows : 


Smyrna) if of an nop tftrfd'i of foddn and toot n op to # 1^)0 and ISDt. 
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No at tempt w a made to produce the maximum crop ; the object was 
merely to test the relative growth of these eiops under conditions as 
nearly similar as it is possible to make them. Tire insults are given as 
a repoi t of pi ogress in an investigation to be continued. The question 
of cost was left out of account. t 

(1) The largo variety of fodder torn, n.vmelv, the Southern White Hors© Toolli, 

under the conditions ni winch the <iops wei© giown. greatly excelled the other 
\ audios o( com md the loots ul the piodiutron of total and of digostiblo dry 
mutt or. * 

(2) The cioxjs which rank next in tin production of digestible dry matter are 
Hungarian grass mid iuta bagas. 

Special at (t ntiou is called to the \ cry tin arable comp ar at i ve showing of linn* 
ganan grass as a foddei -producing c*op. 

(ib The i ominon impression seems to be that our varieties of held corn and sweet 
coin which inatnrom this latiti d© and wliuh are harvested for the silo alter the 
platrts.havo reached infinity or nearly so, contain much less water and more dry 
xnattei than the larger \ ai ictios of houthem corn AN bile these experiments show a 
difiereni e in the percentage ol dry matter m t n or of the field corn and swoffc corn, 
the difference has not proved to be as great as many would expect. The average 
results tor thiee years show that tin Noi tlietu field corn < ontained only 2 pounds of 
dbrr matter per hundred more than the Southern corn at the time the crops Were 
harvested. 
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(4) These experiments illustrate very fully the already familiar fact that the 
weight of a green fodder crop is not a correct standard for judging its value. For 
instance, 18,040 pounds of Hungarian grass contained more than a third more dry 
matter than 31,605 pounds of ruta-baga turnips, and practically as much dry matter 
as 32,000 pounds of Southern corn. 

Influence of food upon the quality of butter ( Maine Sta. Report for 

1891, pp. 62-69). 

SyWP**h < — Five cows were fed in three different periods rations composed of barley 
and peas or corn meal and wheat In an, with cotton-seed meal or linseed meal. 
The melting point of the butter was lower in the case of four cows ami the 
percentage of olein less in the casoof all of the cows on barley and peas titan on 
cotton-seed meal, corn meal, and v* heat bran. The volatile acids were appar- 
ently not affected by the food. . * 

In the study of this question five eows of the station herd, including 
one Holstein, two Ayrshire^ and two Jerseys, were fed during three 
periods, receiving cotton seed meal, corn meal, and wheat bran during 
the first period; pea meal and barley meal during the second period; 
and linseed meal, corn meal, and wheat bran during the third period. 
The amounts of corn meal and wheat bran fed in the first and third 
periods were the same and the amounts of cottonseed meal and linseed 
meal were also the same. From 3 to 4 pounds each of peas and barley 
were fed per head. On five days in each period the milk was analyzed, 
the cream raised in cold deep setting, and churned. The butter was 
tested for melting point, volatile fatty acids, and iodine equivalent, and 
the, results of these tests, together with the yield and composition of 
the milk, are tabulated for each cow. The composition of the feeding 
stuffs is also given. These data show that the milk yield diminished 
somewhat in passing from the first to the second period, ami increased 
slowly iu the third period, but that in composition it varied but little. 

With four of the cows the melting point of the butter was considerably lower 
during the second period than during the ii rst. The relative amount of a olatile acids 
varied only within quite narrow limits and apparently was not affected by the food. 
With all the cows the percentage of olein (liquid fat) was apparently considerably 
Ions during the second peri od^w hen the peas and barley were fed, than during the 
first and third periods. 

Even though it is possible to draw only limited conclusions from this experiment, 
some practical suggestions appear: 

(L$ Quite radical changes may he made in the kind of grain ration fed without 
affecting the quality of the milk. 

(2) The tendency of butter to melt during hot weather may bo influenced by the 
kind of food, and also the degree of hardness may be affix*, tod. 

(3) A mixture of cotton-seed meal or linseed meal with corn meal and wheat bran, 
especially the cotton-seed meal mixture, produced butter less easily melted and of a 
more solid appearance than did the pens and barley. 

The author reviews similar investigations elsewhere. 

Ingestion experiments ( Maine Nt<i. Report for 1891, pp. 29-10). — Tlie 
results are reported of experiments with sheep on the digestibility of 
Hungarian grass, Hungarian hay, corn fodder from Southern corn, 
eorn fodder from ordinary field corn, corn fodder from sweet corn, tini 



570 


EXPERIMENT STATION RECORD. 


othy hay, sugar beets, mangel-wurzels, ruta-bagas, English flat turnips, 
gluten meal, and wheat bran. All these materials, except the gluten 
meal and wheat bran, were grown, on the station farm in the summer of 
1800. 

Each trial was with two or four sheep and lasted twelve days, the feces 
being collected the last five days. The data given include the compo- 
sition of the various materials and the calculated coefficients of digest- 
ibility. The average coefficients found are as follows: * 


Summary of digestion coefficients . 
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(1) The Hungarian grass, both when fed green and after drying, proved to be 
more digestible than the average of other grasses, notably more so than timothy. 

(2) The drying of the Hungarian grass into bay did not diminish its digestibility. 
This is in accordance with all former experience. 

<I1) The corn plant as cut for the silo is one of the most digestible of fodder plants, 
rating in these experiments as compared with timothy as 120: 100. Sixty per cent of 
the dry organic matter of timothy was digested, while with the various corn fodders 
the average was 72 per cent. The experiments of this year disclose no special differ- 
ences in the digestibility of the Southern, field, and sweet corn fodders. 

(4) The digestion trials with roots show them to be the most digestible of any of 
tlio foods tested, the amount of waste material being very small, averaging not over 
8 per cent of the whole. 

(5) The gluten meal, which is a waste product in the manufacture of glucose 
from corn, was digested to the extent of 89 per cent of its dry organic matter, 
which does not differ at 'all from the figures given in the German tables for the en- 
tire grain. The treatment which the grain receives in converting the sfcaro^ into 
glucose does not seem to affect the digestibility of the refuse. 

(6) The second trial of the digestibility of American wheat bran gives average 
figures almost similar to those obtained ill the first trial, and shows this cattle food 
to*be but slightly if any more digestible than good hay, and much inferior in this 
respect to grains, such as maize, oats, barley, etc. 

Turnips as food for sheep (Maine 8ta. Report for 1891, pp. 47-52). 

Si/nojisit . — A comparison on two lots of twelve sheep each of tnrnipa and a quantity 
of grain furnishing a like amount of dry digestible matter, resulted favorably 
to the grail). 

To tost the feeding value of turnips for sheep, two lots of twelve sheep 
each were led during two periods, the first lasting from December 23 
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to January 30, and the second from January 30 to March 3. Thirty 
pounds of ruta-ba gas were compared in the first period with 5 pounds 
and in the second period with 4 pounds of .a grain mixture composed 
of three j>arts of gluten meal, two parts of corn meal, and one part of 
wheat bran, by weight. The grain ration fed in the first period con- 
tained about 0.4 of a pound more digestible matter, and both grain ra 
tions contained considerably more digestible protein than the turnip 
ration. In both periods, hay, grain, and ruta bagas were fed to each 
lot. In the second period the lots were reversed, the lot on ruta-bagas 
being changed to the grain ration and vice versa. In the first period 
the lot on the grain ration gained 97 pounds and the lot on ruta bagas 
72 pounds in weight. In the second period, when 30 pounds of ruta- 
bagas were compared with 4 pounds of grain, the lot on grain gained 138 
pounds and the lot on rutabagas 124 pounds, still showing an ad- 
vantage for the grain as compared with the roots, although the latter 
contained rather more digestible, material. 

¥ During the 63 days covered by the experiment one half of the sheep 
ate 1,340 pounds of digestible material and the other half 1,338 pounds. 
The total gain in weight on roots was 196 pounds and on grain 255 
pounds, a difference of 39 pounds in favor of the grain. 

“This test furnishes a weighty bit of evidence against the somewhat 
common opinion that the dry matter of roots has an especial and pecu- 
liar value beyond the small quantity which it may be wise to feed tor 
the purpose of giving variety to the ration.” The advantage of the 
grain is attributed to the excess of protein. 

An experiment in producing growth in lambs {Maine tita. Report 
for mi, pp. 03-57). 

Synojwitt . — In a eoihpamon of grain vs. u<> grain for young lambs, the lot on grain 
gained in three months 453 pounds, w bile tli« lot on no grain gained 238 pounds 
in weight. The lotted gram was valued at $32. fib more than the lot fed no 
grain, and the cost of the grain eaten by this lot \\;us $12.71). 

To compare the economy of feeding lambs full and scanty rations, 
two lots of 10 ewes and 12 lambs each were fed for three months as fol- 
lows: The sheep of lot 1 received J pound of grain each per day, with 
hay ad libitum , and the lambs had access at all times to a supply of 
mix$i grain; the sheep of lot 2 received $ pound of grain per head, 
daily, and the lambs received no grain except what they ate from the 
mothers’ ration. The grain mixture consisted for a part of the time of 
three parts of gluten meal, two parts of corn meal, and one part of 
wheat bran, and for the remainder of the time of equal parts, by weight, 
of linseed meal, corn meal, and wheat bran. 

The tabulated results show that the lambs in lot 1 on the liberal ration 
gained 423 pounds, and those in lot 2 on the moderate ration 238 pounds 
in weight. The ewes in each lot lost between 100 and 200 pounds in 
weight during the time the lambs were Avith them, after deducting the 
weight of the fleeces, those in lot 2 losing 52 pounds more than lot 1. 
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The extra atnonnt of grain eaten by lot 1 amounted to J984 pounds, 
■which, at #26 a ton, cost #12.76. The lambs in lot 1 were considered 
worth, more than those jn lot 2, for they were ready for the market, 
while the others were not. They were therefore valued at 10 cents, and 
those in lot 2 at fi cents per pound live weight. The calculation on 
this basis shows the lambs in lot 1 to be worth #25.36 more than those 
in lot 2, which, after deducting 1 lie cost of the extra grain, leaves a net 
gain of $22.4.7 from the liberal feeding. 

Feeding silage to lambs, I. P. Roberts and (1.0. Watson (New 
York Cornell Sta. Bill. No. 47, .Dec., 1802, pp. 247-219). 

Synopsis . — In a comparison of silage with mixed hay for lambs 4 pounds of silage 
took the place of about. 1 pound of hay and proved cheaper at current prices 
than hay. 

Two lots of five grade Shropshire lambs about eight mouths old 
were fed from December 8 to April 27 to compare, silage with mixed 
hay, mostly clover. Lot I was given silage, hay, and a grain ration 
composed ol* one part of linseed meal, two parts of cotton seed meal, 
and four parts of wheat bran, by weight; and lot 2 was given hay with 
the same grain ration as lot 1. The five lambs on silage made a total 
gain of 135£ pounds and those on dry food 124 pounds. The total 
amount of dry matter consumed in the food by the two lots was prac- 
tically the same. The lot on dry food drank 555 pounds more water 
than the one on silage, but considering the water in the food the silage 
lot consumed 824 pounds more water than the lot fed wholly on dry 
food. The 1,106 pounds of silage eaten took the place of 800 pounds 
of hay and proved the cheaper food in this experiment. 

To c%rry tin* comparison still further, assuming as a basis a yield of 2 tons of hay 
per acre, would require as an equivalent a yield of less than 8 tons of silage per 
acre. As a matter of fact our land that produces 2 tons of hay yields from 12 to 
10 tons of silage per acre. Or the comparison may he made in still another way : 
If hay costs $10 per ton the silage in this experiment had a feeding value of more 
than $2.50 per ton. 

Nitrogenous and carbonaceous rations for lambs, 1 . 1 *. Roberts 
ami O. C. Watson (New York Cornell kita. Bui. No, 47, Ike., 1892, pp. 
250-253). 

Synopm. — A comparison of a nitrogenous ration witli a carbonaceous ration for 
lambs resulted as follows: The lot on the nitrogenous ration (1: 3.5) consumed 
about 27 per cent more dry matter, drank about twice as much water, and 
gained about 21 percent more in weight than felio lot on the carbonaceous ration 
(1 : 8.4). 

From November 15 to February 26 two lots of nine grade Shrop- 
shire lambs about eight months old were fed, one on a carbonaceous 
ration having a nut ritive ratio of 1 : 8.4 and the other on a nitrogenous 
ration having a nutritive ratio of 1 : 3.5. Both lots received hay and 
turnips for coarse food aud lot 1 (carbonaceous) received a grain ration 
of seven parts of corn and one part of oats, while lot 2 (nitrogenous) re- 
ceived a mixture of three parts linseed meal and two parts of when# 
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brail, and a mixture of three parts cotton-seed meal and two parts 
wheat brau in the evening. The amount of grain led was regulated 
by the appetite of the animal. The tabulated results show that lot 
1 on the carbonaceous ration gained 202 pounds, and lot 2 on the 
nitrogenous ration gained 245£ pounds during the trial; and that lot 2 
consumed about 35 per cent more hay and about 17 per cent more 
grain and drank more than twice as much water as lot J. The lot on 
the nitrogenous ration consumed about 27 per cent more dry matter 
and gained* about 21 per cent more in weight, and the gain was much 
more uniform than in the case of lot 1. Tt is a matter of experience at 
the station that in comparisons of nitrogenous and carbonaceous rations 
the gain of the individuals on the nitrogenous ration is more uniform 
than on the carbonaceous ration. 

Nitrogenous and carbonaceous rations for pigs, T. P. Roberts 
and 0. 0. Watson {New York Cornell Sin. Bill. No. /;, /M\, pp* 
2511-Mil, JiijH. />).. 

<1} two rompjmsons oi‘ nitrogenous ;uni carbonaceous rations for pi<*s the 

insults were not uniionn. In the lust cspcrmiont t line was no marked UiftVr- 
oine between the gnin in Inc weight ami Ihc, chemical composition of the meat 
in the case of the two lots. In the. second experiment the gain m live weight 
was larger and the propoition of lean meat was greater in the case of the lot- 
fed the nitrogenous ration. 

In the first experiment four Poland -P/hina pigs, weighing about 120 
pounds each, were divided into two lots and fed from December 23 to 
April 27, one hundred and twenty - five days. Lot 1 received corn meal 
and skim milk, furnishing a nutritive ratio of J :8.9 (carbonaceous), and 
lot. 2 received corn meal, skim milk, and meat scrap, furnishing a nutri- 
tive ratio of 1 .*2.8 (nitrogenous). Both lots made a rapid and uniform 
gain in live weight, averaging 1.22 pounds per head daily for lot 1 and 
1.27 pounds for lot 2, and were nearly alike in total weight and general 
appearance. Reproductions from photographs of cross sections be- 
tween the eleventh and twelfth ribs show no marked di tier once in the 
amount and distribution of lean and fat meat in the case of the two 
lots, and analyses which are tabulated of a section taken from the car- 
cass of each hog between the eleventh and thirteenth ribs failed to 
show wider differences in protein between the two lots than between 
individuals of the same, lot. In this experiment therefore the wide 
difference in the nature of the food did not materially affect the gain 
in live weight nor the proportion of fat and lean meat. The only 
marked difference in the internal organs was that the livers of the 
nitrogeneous lot were nearly twice as heavy as those of the carbonace- 
ous lot. 

Tn the second trial four Poland-Oliina pigs about three months old 
were divided into two lots and fed from November 2 to April 12 car- 
bonaceous and nitrogenous rations respectively. The pigs were off- 
spring of the pigs fed in the previous trial, those in lot 1 (carbonace- 
ous) being from a pig which was fed on the carbonaceous ration, and 
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those in lot 2 (nitrogenous), from one fed the nitrogenous rations as de- 
scribed above. In this experiment the carbonaceous ration consisted 
of twenty-seven parts of corn meal, two parts of beef tallow, and one 
part of meat scrap, the meat scrap being added to make the ration 
more palatable and the beef tallow to offset the meat scrap $ and the 
nitrogenous ration, of two parts of corn meal and one part of meat 
scrap and skim milk. The nutritive ratios were 1 :1) and 1:2.2, respec- 
tively. The average daily gain per pig was 1.1 pounds for the carbon- 
aceous lot and 1.4 pounds for the nitrogenous lot. The pigs on the 
nitrogenous food were larger and longer, and showed less tendency to 
lay on fat. The proportion of lean meat was considerably larger in the 
case of this lot. The amount of fat meat was larger in the lot fed the 
carbonaceous rations and the amount of lean meat much less than in 
the pigs fed on the nitrogenous ration. 

lu this experiment. the addition of the small amount of meat scrap and scrap tal- 
low to the ration of lot i seemed to have the desired effect of increasing the con- 
sumption of giaiu of that lot, lor on one or two occasions when the animals of this 
lot were ted tlu ir usual amount of < orn meal without the meat scrap and scrap 
tallow the omul was not all consumed, hut when the same quantity of corn meal 
was fed with the meat scrap and scrap tallow the food was greedily consumed. 

Conformation of horse, governing selection, E. A. A. Grange 
{Michigan AT <t. Bui. jXo. 89, Dec J89P, pp. 9). — This article contains 
tentative scales of points with reference to conformation, education, 
health, and history of the horse. Separate conformation scales are 
given for the coach stallion and mare, draft stallion and mare, thorough- 
bred stallion and mare, and the trotting bred stallion. The bulletin 
is so arranged that readers interested in this subject may note their 
views* regarding the proposed scales and return the marked copies to 
the author, who hopes thus to be able to formulate a scale of points 
which will be of value in judging of Hie merits of different classes of 
horses. 

Feeding experiments with colts (Maine Sta . Report for 1891, pp. 58-61 ). 

Synopsi — In a comparison on two grade Perohorou colts eleven months old, of oats, 
with a grain mixture of middlings, gluten meal, and linseed meal, considerably 
Jaiger gums were made on the grain mixture, which was the more nitrogenous 
' ration. 

A comparison recorded in the Annual Report of the station for 1890 
(E. S. R., vol. hi, p. 391) of oats wit h a mixture of peas and middlings, 
resulted very favorably to the latter grain, and the present experiment 
was nuuio to compare oats with other common commercial feeding 
stuffs of a nitrogenous character. 

Two grade Percheron colts eleven months old, a filly and a gelding, 
were fed in two periods of forty- three and forty-one days each. In the 
first period 10 pounds of hay and 510 pounds of grain mixture composed 
of middlings, gluten meal, and linseed meal, and in the second period 
10 pounds of hay and 017 pounds of oats were fed per head. Theaverage 
cost of the daily ration in the first period was 12 cents and in the second 
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period 14 cents. The average daily gain in weight during the first period 
(grain mixture) was 1.51 and 1.16 pounds respectively, and iu the second 
period (oats), 0.43 and 0.93 pound. 

^In two tests of the relative growth produced in colts by mixed grain 
and by oats, the greater growth was obtained in both instances 1’roni 
the mixed grain. [The conclusion is that] oats are a comparatively 
costly feeding stud, and if they are not essential to the horse ration 
there would be a financial advantage in discarding their use, so long as 
present prices hold.” 


DAIRYING. 

E. W. Ai.IjHX, Editor* 

The Babcock milk test adapted to testing cream, J. M. Bart- 
LETT (Maine Sta. Report for 1891, pp. 71-80, Jig. 7). — A reprint ol Bulle- 
tin No. 3 (second series) of the station (10. S. K., vol. iu, p. 397) with a 
lew farther remarks in explana tion of the method of applying the test 
at creameries, 

Experiments in the manufacture of cheese, July-October, 1892, 

L. L. Van Sjlykk (New York Mate 8 ta. Rnls. Nos. 40 and 47, n. scr 
Sept and Nov., 1893, pp. 180-313, 2 id-300). — Accounts of experiments 
in cheese-making in May and June have been reported iu Bulletins Nos. 
43 and 45 of the station (B. S. It., vol. iv, pp. 365, 426). The experi- 
ments in July, August, September, and October, described in the pres- 
ent bulletins, form apart of the same series of investigations which is 
being carried on at the station and at cheese factories in the State. The 
experiments of each month are published separately, with a summary of 
the results. These accounts present full tabulated data for the experi- 
ments, including analyses of the hulk, whey, and cheese; the loss of 
milk constituents, etc. The principal results for the four months are 
here summarized. 

Loss of milk constituents in cheese making . — The actual amount of fat 
lost in the whey per 100 pounds of milk was fairly uniform under thtf 
same conditions of manufacture and was practically independent of 
the amount of fat in the milk. The average amount of fat lost in the 
whey in the different months ranged from about 4 J to a little over 5 
ounces for' 1 00 pounds of milk, which was from 7.5 to 9.4 per cent of the 
fat in the milk. As a rule the loss was slightly less in the station ex- 
periments than in the factory experiments. The amount of casein and 
albumen lost in the whey was quite uniform under all the conditions 
tried. The average amount of casein and albumen lost in the whey 
was about 12 ounces for 100 pounds of milk, equivalent to from 22 J to 
24 per cent of the casein and albumen in the milk. 

Influence of composition gf milk on composition of cheese. — In the cheese 
made from normal milk, the amount of fat in 100 pounds of green cheese 
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varied from about 32 to 37 J pounds. In tli© cheese made from milk 
one fourth skimmed, the fat was diminished to from 28.75 to 31.68 
pounds. Skimming a little less than one-half reduced the fat to 23.13 
pounds, and skimming one-tenth, to 31.5 pounds. The addition of 
cream to milk increased the fat in the cheese to 38.13 pounds. In 
general, the fat exercised a greater influence upon the composition of 
the cheese than did any other constituent of the milk, in the cheese 
made from the normal milk the amount of casein and albumen in 100 
pounds of cheese was a fairly uniform quantity, varying in the green 
cheese from 22.3 to 25.5 pounds. Skimming the milk increased and 
adding cream diminished the percent of casein and albumen in the 
cheese. 

The results appear to indicate that in cheese made from normal milk 
containing from 3.5 to 4.4 per cent of fat there should be from 1.3 to 
1.5 pounds of fat for 1 pound of casein and albumen in the water-free 
cheese. Partial skimming reduced this ratio considerably. 

Influence of comport Him of milk on yield of cheese. — Of the increased 
yield of cheese obtained in the various experiments, from 40 to 03 per 
cent was due to an increase of fat in the milk from which the cheese 
was made. The amount of fat retained in the cheese made from 100 
pounds of milk increased when the amount of fat in the milk increased, 
but not with exact uniformity. The amount of casein and albumen 
retained in the cheese made, from 100 pounds of milk increased quite 
uniformly when the amount of casein and albumen in the milk increased. 
The amount of water retained in the cheese made from 100 pounds of 
milk was quite variable and appeared to be dependent uj>on conditions 
of manufacture more than upon the composition of the milk. The 
proportion of the increased yield due to increased amount of water 
retained in the cheese ranged from 5 to 50 per cent in various experi- 
ments. The amount of milk required to make 1 poundof cheese varied 
between 8.45 and 10.04 pounds. 

Influence of variation of conditions of manufacture. — The use of a 
large amount of rennet was accompanied by a little larger loss of fat 
in some cases and a smaller loss in other eases. The yield was slightly 
greater with the larger amount of rennet, owing to retention of water. 

As between the losses of fat in cutting the curd in hard and soft 
condition, the results were conflicting. Hard cutting usually gave a 
larger yield, owing largely to retention of more moisture. 

As between the stirred curd and the Cheddar processes, the results 
were not uniform. 

When the curd was cut coarse there was a smaller loss nf milk con- 
stituents and a decidedly larger yield of cheese, but the cheese was 
very salvy owing to the excess of water retained. When tainted milk 
was used the loss pf fat was increased from 0.3 to 0.5 pound for 100 
pounds of milk, the yield of cheese was diminished, and the flavor and 
texture were unfavorably affected. 

Milk was aerated by passing it through a Baby separator and then 
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mixing the cream and skim milk. The loss of fat in manufacture was 
a little greater with such milk than with the mi separated milk, while 
there was in addition considerable Joss from inability to mix fat com- 
pletely with the skiiu milk. The yield was somewhat less from the 
separated milk. Under the conditions employed, the losses were not 
increased by exposing milk to foul odors, but the experiments are re- 
garded as preliminary and not conclusive for general conditions. The 
yield was not affected. When milk was diluted with water the loss 
was slightly above the a verage, but the yield of cheese was not appar- 
ently diminished. 

Loss of cheese in weight . — The loss in weight the first month after 
manufacture varied from 4.(5 to fi.34 pounds for each 100 pounds of 
green cheese, excepting the cheese made from partially soured milk, 
which lost Jo.7 pounds. 

Cheese and its manufacture. X. E. Wilson (Nevada Sta.fiul. No. 
18 , Nov., 1892, pp. 27 1 jigs. 17 ). — This bulletin, as its subject indicates, 
is devoted to a popular discussion of tin*, subject of cheese making in 
general, the processes of cheese manufacture, cheese-making appa- 
ratus, the method of running a cheese factory, paying for milk, etc.; 
a review of the San Francisco cheese market for four years past; the 
outfit for a cheese factory, both in connection with and separate from 
a creamery; ami a plan of arrangement of a combined creamery and 
cheese factory. 

u Dairying is no longer an expeiiment in this State. The industry 
is firmly established. Nevada butter is unsurpassed in quality and 
there is no reason why we cannot make an equally good quality of 
cheese.” 

The bulletin is illustrated with cuts of various kinds of cheese vats, 
curd knives, curd mill, curd sink, cheese presses, and cheese hoops. 
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Reports of director and treasurer of Maine Station (Maine Stq,. 
Report for 1891) pp. i-Yiii). — Brief general statements regarding the 
work of the station and a financial report for the year ending June 
JO, 1893. Attention is called to the fact that Maine is the only State 
in which the inspection of fertilizers is paid for out of funds appro- 
priated by the United States Government, and it is recommended 
that the State provide for this work. The horticultural department 
was organized during the year and additional facilities were provided 
for dairying and pig-feeding. 

Equipment of Maine Station ( Maine fita. Report for 1891) pp. 
21-28) plates .5), — An illustrated description is given of the station barn 
and feeding stalls, and of the equipment for making digestion experi- 
ments and other feeding experiments with cows, sheep, pigs, etc. 
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Report of the statistician ( Division of Statistics , Report Wo. 100, 
n. scr.j Wov. and Dec., 1892, pp. 379-416). — This includes the following 
articles: Agricultural production and distribution of the world; tests 
of averages of condition ; address of the statistician at the annual meet- 
ing of the Patrons of Husbandry; reciprocity and agricultural exports; 
European crop report for December, 1802 ; notes on foreign agriculture; 
and freight rates of transportation companies. 

The crops of the year ( Division of Statistics , Report , Dec., 1892 , 
pp. 28). — Notes and tabulated data regarding the meteorological 
conditions affecting crops in the United States in 1802 ; the general 
history of the crops of the year and the estimated yields of corn, 
wheat, oats, and flaxseed; farm prices; and notes from reports of State 
agents. 

The following table gives the average crops of corn, wheat, and oats 
during different periods, as compared with the crops of these cereals 
in 1892: 


Yield, area , and value of com , wheat t and oats in the United States. 



Total yield 

, 

Total area. 

t 

Total value 

Average 
value per 
bushel. 

Average 
yield 
per acre. 

Average 
value 
per acre. 

OOILN. 

Bushels 

Ac ret. 

Dollars 

Gents. 

Bushels. 

Dollars. 

Average, 1870 ’79 

1, 181, 480, 954 

43, 741, 331 

501,571,048 

42.6 

27.1 

11.54 

Average, JH80- ’89 

1, 703, 1 13, 054 

70, 543, 457 

068, 942, 370 

39.3 

24.1 

9.48 



1,628,404,000 

70,020, 658 

642,140,630 

39.4 

23,1 

9. 09 

Wit FAT. 







Average, 1870-’79 

312, 152,728 

25,187,414 

327,407, 258 

104.9 

12.4 

13.00 

A veraae, 1880 '89 

449, 695, 355 

37,270,162 

371,809,504 

82.7 

12.1 

9,97 

1892 

515, 949, 000 

38,554,430 

322,111,881 

62.4 

13.4 

8.35 

OATS. 







Avtsrage, 1870- ’79 

314,441,178 

11,076,822 

111,075,223 

35.3 

28.4 

10.03 

Average, 1880~’S9 

584, 395, 839 

21, 990, 376 

380, 866,412 

30.9 

26.6 

8.22 

1892 

661, 035,000 

27, 063, 835 

209,253,611 

81.7 

24.4 

7.73 


The meteorological records of the season, as compiled from original data gathered 
hy the Weather Bureau, show that during the crop season of 1892, covering the 
period of crop growth from April to September, inclusive, there was an excess of 
rainfall in the principal agricult ural districts, accompanied by low temperature dur~ 
* 5?8 




U. 8. DEPARTMENT OF AGRICULTURE. 


579 


mg the early season up to July, and a temperature above the normal during the 
cloning months. The rainfall of the season, although heavy, was not well distribu- 
ted, the excess of the year having occurred in the early months accompanied by low 
temperatures, leaving the hot months of August and September with a marked defi- 
ciency, * * * The record of crop history of the year will serve to strikingly 

illustrate the intimate relation between meteorology and crop production. As already 
pointed out. the early season was unusually wet and cold, conditions which tended 
to seriously hinder the preparation of the soil, planting, and germination of seed. 
This is reflected in decreased areas of some crops and substitution of others, as well 
an in the comparatively low returns of condition which were made during the first 
few months of the growing season. The change in conditions during the latter part 
of July and in August and September, giving warm, dry weather, is likewise mani- 
fest in the crop record. There was improvement in the returns of condition, a more 
hopeful feeling becoming apparent as the season progressed, and harvesting and 
threshing results exceeded expectations as a result of unusually favorable weather 
conditions at that important season. * * * 

There has been a heavy increase in barley in the past two years.. The crop of 1891 
wag the largest ever harvested. Another increase was made last year generally, 
though there was a slight decrease in Now York. The production of barley has in- 
creased in ten years nearly 50 per cent, and the volume of importation has decreased 
materially. 

Buckwheat remains the smallest cereal crop, with slight tendency to enlargement. 
The usual product is about 12, 000, (XX) bushels, of which New York and Pennsylvania 
produced six-tenths, and Michigan, Wisconsin, and Minnesota about half of the 
remainder. Very little is grown in the South. * * * 

One of the poorest crops of potatoes ever reported was garnered in 1892. It was a 
little better than those of 1881 and 1887. The October report of condition made an 
average percentage of 67.7, or two-thirds of a normal crop. Planting was inter- 
fered with in the central West by heavy rains, and there was some complaint of rot- 
ting of the seed on account of the moisture of the seed bed. The potato beetle was 
present- as usual, but was not a largo factor in deterioration compared with the heavy 
rainfall. A further decline was reported in August, which was heaviest in New 
England and the Middle States. Blight and rot began to threaten the crop. Alter- 
nations of wet and dry weather affected it ill the East, and in the Ohio Valley and 
Northwest it was injured by excess of moisture, while in Iowa damage' was done by 
heavy rains in the early season followed by continued hot weather, which packed the 
soil and prevented cultivation and growth. The injury in Kansas and Nebraska was 
mainly the result of drouth in the later season. The crop was in fairly good con- 
dition in the mountain States, and only moderately so on the Pacific coast. Its qual- 
ity, as a whole, is quite inferior. * * # 

The cotton acreage was heavily reduced, from the discouraging effect of low prices, 
in accordance with the recommendation of this Department and all intelligent 
friends of cotton-growing. In the Mississippi region a compulsory reduction re- 
sulted from overflows of that river and its tributaries. * * * 

The general average of condition in October was five points lower than in 1891, 
and the lowest of any season since 3884. Tho crop will be the smallest for several 
years, first on account of diminution of area, and in a less degree from low condition. 

It has been a poor year for the orchard fruits of the temperate zone, except that 
apples have been abundant in Borne portions of New England. * * # 

In 1891, as a result of high prices of flaxseed and especially favorable conditions 
for seeding, the crop reached the largest proportions ever recorded. There almost 
seemed indications of a genuine and permanent revival of interest in flax -growing, 
judging by the sudden increase in the area devoted to the crop in most districts 
where it is grown. Based as it was. however, on a ^nerely temporary market ad- 
vance, it was foreseen that it could not be permanent* * * # 
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That this view wan correct was proven by the returns for the present year* The 
failin'; off' in acreage and production from last year is very heavy and quite generally 
distributed. Naturally, however, it is less marked in the newer agricultural dis- 
tricts, where flax is essentially a pioneer crop, grown both for its value as a money 
crop and as a- means of subduing the rich virgin soil. The westward movement of 
the center of production, the result of the tendency to make flax a first crop in the 
development of agriculture, which has been made apparent at each successive census 
or special investigation, is continued. In 1880 about 60 per cent of the crop was 
grown east of the Mississippi Kiver. Ky the present return it appears that only a 
little more than 1 per cent now comes from this district. * * * 

[Flax is principally grown in Minnesota, Iowa, Kansas, Nebraska, and South Da- 
kota. ] 

The crop is now' grown practically for seed, the straw and liber not being utilized 
under present conditions, and so long as this prevails the crop can not become a 
general or comparatively important one in American agriculture. 

Proceeding^ of the ninth annual convention of the Association 
of Official Agricultural Chemists, H. W. Wilky (Division of Chem- 
istry, Bui. No. 33, pp. X60 ). — This is a detailed report- of the convention 
held in Washington, August 115-27, 1802. A brief aeeount of this 
meeting lias already been given (K. 8. It., vol. iv, p. 115). 

Contributions from the IT. S. National Herbarium (Division of 
Botany , Contributions from the U. K National Herbarium, vol. 1 . No. a. 
Dee. a, 189:2, pp. 189-232, plates 2 ). — This includes a list of plants col- 
lected by C. 8. Sheldon and M. A. Carleton in the Indian Territory and 
adjacent regions during 1891, and some observations upon the native 
plants of the same regions. 

The list of plants, with numerous critical notes, is by »J. M. llolzinger. 
Two new species, Tpomma carletoni and Euphorbia strict ior, are de- 
scribed and figured. 

The observations upon the native plants arc by M. A. Carleton. He 
considers them under the following heads: Plants characteristic to 
Oklahoma and eastern Indian Territory, western Indian Territory, 
southern Kansas, Neutral Strip, and the Panhandle of Texas. He also 
considers them in reference to their places of growth as plants charac- 
teristic of sandy regions, of the gypsum hills, of the salt marshes, ami 
of the sandstone outcrops. 

The diurnal variation of barometric pressure, F. N, Cole 
(Weather Bureau Bui. No. 6, pp. 33). — Atmospheric pressure undergoes 
regular daily variations, attaining as a rnle two maxima and two minima 
every twenty-four hours. The minima occur between 2 and 4 in the 
morning and afternoon, and the maxima between 8 and 1 1 in the fore- 
noon and evening. 

On the open sea, in the tropics, where the disturbing effect of a land, surface is 
eliminated and the daily variation in temperature reduced to a minimum, the baro- 
metric curve is almost perfectly symmetrical, presenting nearly equal maxima and 
minima at equal intervals of six Imurs. On land, however, and particularly in the 
interior of continents, the symmetry is considerably diminished, the maxima and 
minima are no longer equal, 'the day variation exceeds that of the night, and the in- 
ter vale between the maxima and minima differ measurably. 
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The physical causes of this phenomenon have not heretofore been 
satisfactorily explained, despite its regular character. In the present, 
article ‘'the method of harmonic analysis, i. c., the resolution of the 
barometric oscillation into its harmonic constituents,” is applied to the 
solution of the problem. 

It is found tliat tin 1 , barometric oscillation consists in tlic main of two components, 
with p< nods of twenty-four and twelve hours, respectively. < >f these the daily com- 
ponent is decidedly irregular m both phase and amplitude, and is undoubtedly duo, 
at least in a largo part, to local conditions. It nearly disappears on the tropical 
ocean, but. occurs everywhere on the land with a large amplitude, which increases 
toward the centers of the eon linents and attains its maximum values in mountain 
valleys. The second (hi daily) component, on the contrary, presents the utmost 
regularity in both phase and amplitude. 

It is apparently entirely independent of local conditions taking place over the 
entire oaith, at least as far as latitude flU u f w ilh a nearly mathematically uniform 
phase, and a constant amplitude, diminishing slowly as the latitude increases. 
Besides these two components there arc others of higher orders, which however 
constitute only a very small part (in the mean perhaps one eighth) of the whole. Of 
course, the third component (period eight hours) seems from its regular character to 
represent a physical reality. Whether this is true of the others remains to he 
established. * * * 

The first component is certainlv duo to such daily causes as the vaunt ion in the 
temperature with its single maximum, land and sea bree/es. piet ipitation, frost, 
dew, and the general daily phenomena which aie connected with the topography of 
the particular region. 

The second component is an enfiiely difVeiont matter. We have here an oscilla- 
tion with a period of twelve hours ticai ly uniform over the entire globe, as far as 
latitude (>0°, with a phase which moves with the greatest regularity forward in 
summer and backward in winter, through a range of about an hour. It is in form 
a perfect analogy to the solar tide. * * * 

The only criteria available for distinguishing the real from the imaginary com- 
ponents are the regulaiity of the former and theii < oiiieideiico with other physical 
phenomena. From this standpoint the third component must < ertandy he regarded 
as real. This component resembles greatly the second. Although very small in the 
mean, it is extremely regular and uniform over the whole earth. Its amplitude has 
a minimum at each equinox, a large maximum in winter and a smaller one in sum- 
mer. Besides this the third component icverses it phase at tin* equinoxes, i. c., its 
maxima in summer fall at the hours of the minima in winter. It seems certain that 
this component is connected in some way with the annual march ot the suu, and is 
of tlic same general character as the second in regard to its mo\ mg cause. 

The fourth component also shows a very noticeable regularity iu both amplitude and 
phase, although much less so than the third. This component has a nearly constant 
amplitude from the vernal to the autumnal equinox, increasing about threefold in 
winter. The rapid and considerable change of its phase from month to month, 
while proceeding with great uniformity over the earth, makes it difficult to deter- 
mine iu many cases whether the change is a progression or a regression, and the 
difficulty is increased by the smallness of the amplitude in summer, which may 
decidedly .affect the accuracy of the calculation of the phase. A satisfactory treat- 
ment of the fourth component would require its determination for smaller intervals 
than a month. Probably fifteen days would be a convenient, interval. From the 
data available it would seem that the fourth component is, like the preceding ones, 
a physical reality. 
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The amplitudes and the phases of the first tour components of atmos- 
pheric pressure computed* from the monthly means for periods of from 
2 to 4 years for six cities, Boston, New York, Philadelphia, Chicago, 
St. Louis, and Denver, are given in tables and compared with similar 
data for Greenwich, England, for 20 years (1854->73), besides tables 
showing the actual distribution of the barometric pressure for every 
0.05 inch for every mouth from April, 1888, to December, 1891, at New 
York, together with the probable distribution deduced from the proba- 

r 

bility curve y = e — hW. 

V Tt 

A compilation of analyses of American feeding staffs, E. H. 

Jenkins and A. L. Wjnton {Office of Experiment Stations, Experiment 
Sta. Jiul. jYo. 11, pp. 155). — This includes all analyses of American feed- 
ing studs which were published before September, 1890, and were 
accessible to the compilers. The analyses are collated from the publi- 
cations of this Department, of forty-nine experiment stations, and of 
schools, colleges, and agricultural societies in the United States and 
Canada. The earliest were analyses of corn, made in 18(59 in the chem- 
ical laboratory of the Sheffield Scientific School, under the direction of 
Prof. S. W. Johnson. The total number of specimens of which analyses 
are given is 3,267. The analyses are classified as follows: Green fod- 
der-cereal grasses, other grasses, and legumes; silage; hay and dry 
coarse fodders; roots, bulbs, tubers, and other vegetables; traits; grains 
and other seeds; mill products ; by-products and wastematerials. Tables 
of maximum, minimum, and average composition are also given, to- 
gether with a complete index. 

* Using the formula Pi cos. (x— Mi) + Pa cos. (2x— 2,%) -J- P 3 cos. (3x— 3/( a )-(-.... 
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On the determination of nitrogen by the Kjeldahl method, O. 

BoTTOHEH ( Landw. Vent. 8 tat., 41, pp. 170-174). — The author adopts 
the suggestion of Prof. Stutzer to change, the. name of this much uiodi- 
iied method to that of “sulphate, method” as distinguished from the 
soda-lime method. He. recommends the Jodllmuer modification for the 
determination of nitrogen in nitrates, and W’ilfartlfs modification (addi- 
tion of metallic oxides during digestion) for materials which are difficult 
to decompose, as ground horn, ground fish, etc. He, finds, however, 
that the addition of mercury gives a higher result in some cases than 
copper, and prefers to add about li grains of zinc dust instead of potas- 
sium sulphide and zinc dust in the distillation with sodium hydrate. 
The, zinc dust alone, he. states, suffices to free the, ammonia from the 
mercuro-ammonium compounds. — K. w. A. 

Method for determining nitrogen in nitrates, O. Bottoher 
(Landw. IVr*. 8tat. 11, pp. Kid-Id!)). — The principle of the, method pro- 
posed is far from new. It depends upon changing the. nitrogen of the 
nitrate to ammonia by treating the salt in an alkaline solution with 
nascent hydrogen. The method is as follows: Ton grams of the nitrate 
is dissolved in 5C0 e.e. of water, and of this solution 25 c.c. (equiva- 
lent to 0.5 gram) is placed in the distilling flask of a Kjeldahl appa- 
ratus with about 120 c.c. of water, 5 grams of washed and dried zinc 
dust, 5 grams of iron powder, and SO c.c. of sodium hydrate of 32° It; 
20 e.e. of titrated sulphuric acid is placed in t he receiving flask. After 
standing for one or two hours, with frequent, shaking, about 100 e.e. of 
the solution is distilled over, and the result titrated as usual, lit dis- 
tilling, the flame is turned down very low at. first to prevent the alkali 
from going over. * 

The author reports results which indicate the method to be reliable 
not only for pure sodium nitrate, but also for mixed fertilizers contain- 
ing nitrates. On account of its simplicity, rapidity, and cheapness it is 
recommended where large numbers of determinations of nitrogen in 
nitrates are to be made. — E. w. A: 

An easy practical method of determining nitrogen in nitrates, 

O. Arnold and K. VVedemeyer (ZnUah. attaint. Vhcm., 31 (1893), 
pp. 389-393).— After experimenting, with unsatisfactory results, with 
the Boyer (Vomptrend., 113, p.7,03), Ku file, and Tan uer-Ouyard methods, 
18431— No. 7 5 683 
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the authors finally adopted the following: In a combustion tube 45 cm. 
long and 10-12 nun. in diameter, a 5-cin. layer of a mixture of nine 
parts of soda-lime and one of sodium formate is put; then a layer 25- , 
28 cm. deep of a mixture of equal parts of sodium formate, soda-lime, 
and crystallized sodium thiosulphate with two parts of water-free 
sodium thiosulphate, containing the substance to bo examined; and 
finally, 10 cm. of the soda-lime and formate mixture. The substances 
are used in coarse powder. The combustion is carried out as usual in 
the It utile method, this operation requiring from 25 to 30 minutes. 
The ammonia is collected in one fourth normal hydrochloric acid and 
titrated with one fourth normal ammonia solution, using fluorescein or 
lactnoid as indicator. The method gave practically theoretical results 
with strychnine nitrate and the metallic nitrates, but is not applicable 
to the determination of nitrogen in nitro compounds, nitrites, and the 
nitrates of pyridiu and quinoliu. — w. H. B. 

The reliability of the determination of phosphoric acid as 
magnesium pyrophosphate, especially by the molybdic method, II. 
Neubaxikr (XeUseh. unorgan. Chem., 2 [1802), p. 45). — Experiments by 
the author lead to the conclusion that on strongly igniting the ammonia* 
magnesium phosphate a par! of the phosphoric acid is volatilized, in 
the presence of a large amount of ammonium salts not all the phos- 
phoric acid is precipitated as MgNU 4 POi, but a part separates out, as 
Mg(N1I,) 4 (PO,)>. On igniting the latter the following reaction takes 
place : Mg(NH 4 ) 4 (P() 4 ) 2 =TVlg(l > Oj) i 4-4Nll 3 4-2H 2 (). By further ignition 
the mot a phosphate passes into pyrophosphate, with loss of phosphoric 
anhydride, thus: 2 Mg(P0 3 b=Mg*P, 8 0.,+I > »0». The larger the amount 
of ammonium compounds in solution the greater the proportion of 
Mg(2STl 4 ) 4 (l‘0 4 ) i precipitated and the greater the loss of phosphoric 
acid.— w. H. B. 

Preliminary note on estimation of total solids in milk, 11. 1). 

■Richmond (-1 tialyst, December, 18! >2, pp. 225-227 ). — In view of the decom- 
position believed to take place in drying milk in an open dish, the au. 
thor proposes to dry on asbestos in a platinum dish, using about3 grams 
of freshly ignited asbestos and 5 grains of milk. The milk is dried on 
a water bath for about, two hours and then placed in a drying oven 
(water or air) at about 08°C.for about twelve hours (usually overnight), 
A constant weight is thus obtained, which is not changed by drying 
longer, or at 105°. The results are about. 0.1 per cent higher than by 
the method of the .Society of Public Analysts. — E. w. A. 

Action of some enzymes on milk sugar, H. D. Richmond (Ana- 
lyst, December J892, pp. 222- ‘125 ). — The author finds that rennet, pepsin, 
and pancreas extract are without action on milk sugar, indicating that 
the milk sugar in whey and in artificially digested milk can be accu- 
rately estimated, provided they have not been heated. — E. w. A. 

A criticism on the analytical methods of the Association of OS* 
cial Agricultural Chemists, T. Breyer and II. Schweitzer {Chem. 
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Ztg . 1892, pp. 1720-1723 ). — Under the title, “False but official methods of 
commercial analysis in the United Stales, ”tlie authors question the accu- 
racy of the Lindo Gladding method for potash determination, at pres- 
ent recommended by the Association of Official Agricult ural Chemists. 
First of all they quote the results published in the proceedings of the 
seventh convention (1890) of analyses by twelve chemists of samples 
of fertilizers. Jn a large number of comparisons by themselves of this 
method and the Fresenius method, the results were sometimes higher, 
but usually lower l>y the Lindo-CJIadding method. Examination of the 
potassio platinic chloride precipitate obtained with this met hod showed 
the presence of sulphuric acid, lime, magnesia, and ammonia. As the 
results were low in spite of these impurities, the authors concluded that 
there was a loss of potash in the operation, and tests of the alcohol 
washings showed potash, lu one ease a sample of sylviuit contained 
15.45 per cent of potassium oxide by the Fresenius method and only 14.85 
per cent by the Lindod Jhidding method. The platinum precipitate by 
the former (Fresenius) was free from sulphuric acid, lime, maguesia, 
and ammonia. The ammonium chloride and alcohol washings in the 
Lindo Cladding method contained potash equivalent to 1.4(5 percent of 
potassium oxide for 0.5 gram of substance. 

Analysis of the platinum precipitate showed ammonia equivalent to 
0.017(5 gram of ammonio-platinie chloride, or in weight equivalent to 
0.0004 grams of K ? Pt CI t „ or 0.08 percent K 2 (> for 0.5 gram of sub- 
stance. Sulphuric acid and magnesia were also recognized qualita- 
tively in thepntassio platiuie chloride precipitate. 

The difference in results by the two methods maybe shown as follows: 


Lin<lo~G kidding method: Torrent. 

K/) in K 3 Pt 01< precipitate 14.85 

KjO in washings 1.40 


it?. :n 

Ammonia in pieripitnte equal (o KjO 0.(58 


15. m 

Fresenius method : 

K.O in K> Pt Cl„ piccipitato 15. 45 


0.18 


The difference of 0.18 per cent between the two methods is attributed 
to sulphuric acid and magnesia, which were recognized qualitatively 
in the platinum precipitate. .Numerous experiments like < lie above were 
made and always with similar results. In all eases the platinum pre- 
cipitate was found to contain ammonia, and in many cases sulphuric 
acid, lime, and magnesia. The authors draw the following conclusions 
from their investigations: 

(1) The use of sodium chloride in potash determinations is unscien- 
tific and an obstacle, to the accuracy of the method, as the large 
amount of washing which it necessitates usually dissolves out. some of 
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the potash precipitate. In one case it was found necessary to wash 
with 420 c. e. of alcohol before the precipitate became colorless. 

(2) It is doubtful whether, with the large amount of washing re- 
quired, the Lindo (Madding method is auj more simple than the Fre- 
genius method. 

(3) In washing wit li the prescribed half saturated ammonium chlo- 
ride solution, a partial decomposition takes place, potassium chloride 
being washed out and ammonio-platinic chloride formed which remains 
on the filter. 

(4) The impurities in the K 2 Pt <'l b precipitate are not completely 
removed, especially when the substance analyzed contains magnesium 
and calcium sulphates. 

(5) The American official method for potasli determination is there- 
fore wholly unreliable. The results obtained w ith it are sometimes too 
high and sometimes too low, according as the potash salt analyzed 
contains more or less impurities. 

It is, therefore, of the greateslest importance to the German trade, 
and to chemists who desire to secure satisfactory results that this 
method be speedily abandoned. — e. w. a. 

Determination of potash by the Lindo-GUadding method, A. F. 
HOLLEMAN (Ghem. Ziff., 18V2, pp> IV2G, 1 ( )‘J1 ). — The above criticism of 
Breyer and Schweitzer is reviewed and the percentages of potash in 
kainit, as determined by the Lindo-Gladding and the Fresonius 
methods, are reported as follows: 



No 1 

l No 2 

1 

! No t 1 

1 No 1 i 

1 

No 5 

No 6 

No 7 

No 8 

Prcsouhu* method 

___ 

.. . 11 11 

I 11 52 

| 1 1 25 

12 70 , 

1 1 85 

12 70 

12 if» 1 

12 28 

JLiudn Gladding method 

. 1 11 05 1 

J< <2, 

: 11 O 

12 00 ’ 

1 i 00 1 

J2 so | 

12 55 I 
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The amounts of alcohol and ammonium chloride used for washing Nos. 
7 and 8 were noted. Of the alcohol, 1G and 50 c. c., respectively, were 
used in the first washing, and 25 and 23 c, e. in the second; of the 
ammonium chloride solution 25 e. c. in each case. The potassio-pla- 
tinic chloride precipitate did not contain a trace of ammonia; a micro- 
scopic examination showed it to be pure, and only a trace of sulphuric 
acid was found. The possibility of magnesia or lime being present 
was therefore excluded. 

In explanation of the unsatisfactory results secured by Breyer and 
Schweitzer, the author believes that in spite of the large quantity of 
alcohol used for washing the soluble platinum salts were not all removed, 
and consequently in the washing with ammonium-chloride solution 
ammonio-platinic chloride was formed, which remained on the filter as 
an impurity. To this is attributed the presenc e of ammonia in the 
platinum precipitate and not to a partial replacement of the potash of 
the platinum salt by ammonia in washing, as Breyer and Schweitzer 
assume. 
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The conclusion is that (1) tlie Undo-Gladding method when properly 
carried out gives good results; (2) there is no good reason for abandon* 
itigthe method; and (3) the Brcyer and Heh weitzor experiments were 
not tit feed to prove the method unreliable. — E. \Y. A . 

Deficiency of chlorophyll due to a low spring temperature, 
3, JtrrzwMA Bos (Zritseh. 1 flanzenkranl;., May, 1892, pp. 130-142 . — The 
author’s attention was called on May 2 to specimens of winter rape, 
the leaves of which were discolored or blotched with yellow and 
white. At first the cause was thought to be the larvae of Psylloides 
ehrysoecphala, and afterwards to be of fungous origin, but neither in- 
sect nor fnngns was discovered. A microscopical examination of the 
leaf showed that t lie green portion was normal. In the discolored 
areas the cellular structure was normal, but the chlorophyll grains 
in the mesophyll were of a yellowish color. In the white spots there 
was a total absence of chlorophyll, a induced amount of cell sap, 
and the protoplasm contained but* few granules. On examination it 
appeared that there was a gradual transformation or disintegration of 
the chlorophyll granules in the various discolored portions of the leaf, 
From the fact- that the weather had been unusually eold during the 
preceding month, the author was led to invest igate the effect of differ- 
ent temperatures on this plant, thinking that, thereby ho might dis- 
cover the cause of the abnormal appearance of the leaves. The author 
had observed that in some instances the cotyledons of Phaseolm multi - 
floras remained colorless even after the wide expansion of the first 
leaves. This he thinks was due to the cold, and he cites other exam- 
ples of* similar observations mentioned by Sorauer and Frank, 

It is known that a plant can live, and grow ; t a temperature below that 
at which it can form chlorophyll. The minimum temperat ure at which 
Brassica napns can grow is given by Haclis as f>° 0. and the minimum 
at which chlorophyll is produced at t>° 0. The a verage maximum tem- 
perature for the latter part of April (13-30) was about 7.f>° 0,, with 
several days below 0°. There were during the month two hundred 
and seventy-live hours with a temperature of 5° or over, and but one. 
hundred and seventy-live hours with a temperature of 0° or over, the 
temperature of t he remaining time being below 5° 0. The place in which 
the plants grew had a. still lower average temperature. The author 
believes that in this low temperature the plant w as growing faster than 
it could produce chlorophyll, and that this sufficiently accounts for the 
yellow and white blotches on the leaves. An examination made in the 
latter part of May, when the temperature was considerably higher, 
failed to disclose any discolored plants in the place from which the 
former specimens had been secured. — w. tl*e. 

On the reversion of water-soluble phosphate of lime in soil, 
M. Stahl-Soh UOBER ( Jovrn . handle 40 (1892), No. 3, pp. 213-221 ). — 
Experiments were undertaken to determine the rapidity with which 
superphosphate in concentrated solution reverts to the dibasic and tri- 
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Imsie forms when mixed with calcinm carbonate or with soils poor in 
lime. 

The materials used wore superphosphate containing soluble phos- 
phoric acid 21.32 per cent, reverted phosphoric 0.5.'? j>er cent, and total 
phosphoric acid 22.10 per cent; finely powdered chalk containing 93.30 
per cent calcium carbonate; clay soil free from organic matter, sifted 
through a 1 mm. sieve, and containing 0.22 per cent of euleium carbon- 
ate; ami sandy Held soil poor in humus, containing 0.84 per cent of 
calcium carbonate. 

In the first experiment 5 grams of superphosphate was mixed with 
5 grams of chalk, in porcelain dishes, and made into a thick paste 
with walcr. After standing the desired number of hours the contents 
of the djshes were washed into 250 e. c. flasks, which were tilled to the 
mark, shaken, and allowed to stand two hours. Fifty cubic centimeters 
of the solution was then filtered off and soluble phosphoric acid deter- 
mined. For flic determination of ^citrate-soluble phosphoric acid the 
contents of a second series of dishes were washed into flasks with 100 c. c. 
of ammonium citrate solution and the reverted phosphoric acid deter- 
mined in the usual way. 

The results obtained were as follows: 

Reverts ion of tsupt) phosphate in presence of carbonate of lime . 


At beginning 

After twouty-foui hours, 

After three <la\« 

Alter twenty da> 8 


Vcr cent of total phosphoric 
acid. 


jS 'olitbU Il<" e rtril insoluble. 

ltd :» 24 1 j 

4 0 07. 3 28. 7 

0 0 1. D«. 7 

0.0 0 0 100 0 


An extremely rapid reversion of the superphosphate is evident from 
the above figures. 

J u the seen ml and third experiments 2 grams of superphosphate were 
mixed with 8 grams of clay soil and field soil, respectively, practically 
the same method of procedure being followed as in the first case. The 
results were as follows : 


Reversion of superphosphate hi clap and field soil . 


For cent of total phosphoric arid. 


Soluble. Jleverted. In (soluble. 
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We see here a much less rapid reversion of the phosphoric acid, since 
at the end of twenty days only a little over half of the phosphoric acid 
had become insoluble. 

These results indicate that with liberal applications of superphos- 
phate on sandy soils poor in lime a part of the phosphoric acid maybe 
lost in the drainage. The loss on clay soils is likely to be smaller on 
account of the resistance of such soils to leaching. 

The author therefore recommends for sandy soils precipitated phos- 
phate of lime, Thomas slag, or phosphorite meal. Composting of the 
latter with peat and sulphate of potash would be particularly advan- 
tageous, since the vegetable acids of the peat, in connection with pot- 
ash salts would gradually render the insoluble phosphoric acid avail- 
able, and the vegetable matter incorporated in the soil by tjpe use of 
such a compost would improve its water-holding capacity, — \v. H. B. 

Studies on the preparation of manure, A. Hebert (Ann. Apron., 
IS (1892), No. 11, pp. 530-950 ). — These investigations were carried out 
with an artificial manure, in which the conditions were made to cor- 
respond as closely as possible to those which are known to prevail in 
natural manure. At the same time the leading factors in the fermen- 
tation of the material wore kept well under control. Known quanti- 
ties of hue-ground straw were placed in flasks and moistened with 
alkaline solutions of known strengths. The mixture was inoculated 
by adding a small quantity of liquid from natural manure, and the 
flasks were kept at a constant temperature of 55° O. The proportions 
used were 50 grains of straw, 200 c. c. of carbonate of potash, 200 c. c. 
of carbonate of ammonia, and 10 c. c. of phosphate of ammonia. The 
strength of the solutions varied in different, cases from 1 to 10 percent. 

Three factors affecting fermentation were especially studied : (1-) The 
alkalinity of the solutions; (2) the access of air; (3) the predomi- 
nance of one or the other of the alkaline carbonates. The change in 
composition of the material and the transformation and loss of nitrogen 
during fermentation were determined. 

The conclusions reached were as follows: 

(1) If the solution with which the straw is moistened is distinctly 
alkaline formenic (or marsh-gas) fermentation takes place; if it is not, 
acid, hydric fermentation occurs. 

(2) It appeared to make little difference whether the two carbonates 
were present in equal or unequal amounts. 

(3) Free accessof air did not appear to sensibly affect the fermentation. 

(4-) On fermentation, straw first loses all or a part of its more readily 

decomposable constituents — fats, gums, tannin, glucose, and dextrin; 
next, the higher carbohydrates, cellulose* and straw gum, to a large 
extent, disappear; and finally, after combustion is more or less ad- 
vanced, the vaseulose dissolves in the alkaline liquid. 

(5) In these experiments a part of the ammoniaeal nitrogen passed 
into the state of organic nitrogen and a part of the total nitrogen dis- 
appeared in the free state. 
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(6) In the gas from the interior of a well-moistened heap of natural 
manure not the smallest quantity of ammonia was observed. 

(7) Moistening manure regularly lias the effect not only of prevent- 
ing the loss of ammonia hut also of promoting formenic fermenta- 
tion.— w. H. II. 

Experiments with winter wheat, T. Shaw and C. A. Zavitz 
(Ontario Collage Nla. Bui. No. 7 IK Aug. JH9V, pp. 11). — Notes and 
tabulated data for 44 Canadian and American varieties of winter wheat 
tested at the station in 1892. Twenty-four foreign varieties were also 
grown, but as none of them proved equal to some of the best of the 
American varieties, no details regarding them are given. The average 
yields per aeie of the Canadian and American varieties in 1892 were, 
straw & tons and p ain 42.0 bushels, weighing <>0.5 pounds per bushel. 
The varieties illicit yielded more than 50 bushels per acre were Daw- 
son Golden Chaff, Golden Drop, Mediterranean, and Fuleaster. 

The varieties which have yielded an aveiage of over 40 bushels per 
acre during the past three years are Surprise 4 , Early Red Clawson, 
Rodgers, Red Velvet Chad*, Golden Drop, Boimell or Landreth, Golden 
Gross or Volunteer, Manchester, Standard, Hybrid Mediterranean, and 
Martin Amber. During the past three years the average \ ields of the 
white varieties have been about 1 bushel per acre more than those of 
the red varieties, but the latter have averaged from 1 to 2 pounds 
more in weight per bushel. — A. o. t. 

Experiments with spring grain, T. Shaw ami G. A. Zavitz (On- 
tario College 8la , huh No . <s/, 7><r. i5, 1S92, pp. <s.) — This article con- 
tains a summarized report on tests of 37 varieties of barley, 22 of 
spring wheat, and 81 of oats, which have been grown at the station 
during four years, and of 20 varieties of peas grown for two years. 
The varieties which have given the highest average results are as fol- 
lows: Oats — Joanette Black, Gheuailles Black, Black Etampes, and 
Siberian (white); wheat — llerison Bearded, Pringle Champion, Sax- 
onka, and Holben Improved; barley— Manshury, French Chevalier, 
Empress, and Scotch Improved; peas — Prussian Blue, Black-Eyed 
Marrowfat, and Princess Royal. The fifteen imported varieties of bar- 
ley have given a larger yield during four years than the six rowed 
variety commonly grown in Ontario. In experiments in seeding oats, 
wheat, barley, and peas at different dates in 1891 and 1892, the best 
results were obtained as follows : Wheat April 22, oats and barley May 
1, and peas May 9. — a. o. t. 

Experiments on the influence of intermittent temperature, and 
the character of the seed bed on the germination of sugar-beet 

seed, Gustav Pammek (Oettcrr.-ungar. Zeitsoh . Zwlcerind. u. Landw., 
1892, Heft 1 , pp. 15 .) — A series of 1(1 experiments was conducted with 
sugar-beet seed to determine the following questions: (1) Is a con- 
stant temperature of about 20° G. better than an intermittent temi>era* 
tore I (2) Is sand or paper the best seed bed in which to make gerini- 
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nation tests of beet seed? (3) How often amt upon what days shall 
the germinating wood bo counted? (4) How long shall germinating 
tests last ? (“») How many (lays shall be considered the limit lor the 
germination ol' tlm seed? 

The seed was eavefuliy selected so far as to be of about constant 
quality and number for each duplicate experiment. One lot, was grown 
in moist sand on shallow trays, and the. other between the folds of filter 
paper. The moisture was kept constant. Every precaution was taken 
against error and the result is given for each test. 

The conclusions based upon the experiments are stated by the author 
as follows: 

(1) An intermittent temperature of about 28° 0. for eight hours 
and about 18° (1. for sixteen hours increases considerably the 'rapidity 
of germination as well as the per cent. (2) Hand is considered the 
best for germinating beet seed: paper is not recommended. (3) Six 
days should intervene between the first counting out and the sepa- 
rating of the sprouted and the nnsprouted seed. The seeds which 
have not germinated should be left in the germinating apparatus. (4) 
Five days are sufficient for determining tin* vitality of sugar-beet seed. 
(5) On the twelfth day of the experiment, after the results have been 
established by counting the unsprouted seed and the germinated plants, 
the germination tests may be considered as ended. — \v. li. E. 

Weeds and modes of destroying them, T. Shaav and C. A. 
Zavitz ( Ontario College too. lint. No. <V5, Dev. 22. 1893, pp. 31, Jigs. 11).— 
General directions are given for destroying noxious weeds, together 
with illustrated descriptions of eleven of the “ worst” weeds of the Prov- 
ince of Ontario and specific directions for their destruction. They 
are Canada thistle, sow thistle, couch grass, oxeye daisy, burdock, 
blue weed, wild mustard, wild tlax, pigeon weed, ragweed, and wild 
oats. The bulletin also contains the text of the act of the legislative 
assembly of the Province of Ontario to prevent the spread of noxious 
weeds and diseases affecting fruit trees. — w. u, k. 

The discovery of the perithecia of Uncinula spiralis and the 
identity ofthe American and European Oidium, U.0< >ndero ( Compt . 
rend., 116(1893). pp. 310, 211). — The author reports finding mature 
perithecia of Erysiphe tucker i in a greenhouse in Ardfcclie, France, dm*-- 
iuglast November. On further examination a lew perithecia in various 
stages of development were found in several vineyards. Sufficient 
material was secured and examined to prove conclusively the identity 
of the perithecia, asci, and spores, with those of Uncinula spiralis of 
this country. The identity of the two had been claimed l'or some time, 
the evidence being based upon the similarity in mycelium, conidia, and 
conidiopliores, the only parts then known in Europe. 

In 1875DeBary announced it as his belief that the Oidium of France 
was none other than the Uncinula spiralis of North America, which had 
b^en brought to Europe aud through many changes had lost the power 
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of producing* ascosporos. This hypothesis was reaffirmed by I\ Viala 
ill 1887, his reason being the similarity of the diseases of the grape in 
Europe caused by Erysiphc tucker i and in America by Unc inula spiralis*. 
However , until the peril heoia of both were known there were many who 
doubted their identity. 

The author considers the presence of the peritheeiain Europe in 1802 
due to the peculiar conditions of temperature late last autumn, and 
thinks the climatic conditions nearly approached those usual in this 
country where the fruiting forms are constantly associated with the 
mycelium. The summer had been a very hot one. In October there 
were several days during which the minimum temperat ure was 0° or 2° 
and the maximum only 9° to 1 1° 0. This was followed by a period of 
about thirty days of warm weather. It was during this period of un- 
usual weather that the i>eritheeia were developed in sheltered places. 
In addition to the interest- which the systematic botanist will have in 
this discovery, it will also serve to remove the fear of the viticulturist 
of introducing a new American disease into his vineyard. — w. H. E. 

A fungous disease affecting wheat and barley, AY. Oahrttttieus 
(Jo urn. lioy . Ayr. Sov. of 1 England, 3 (180 P), ser . ,V, p. 7,9/). — This dis- 
ease appeared in August and spread rapidly through the fields. It 
affects the heads of grain, which have the appearance of being thinly 
dusted over with soot. The appearance of the crop is not satisfactory, 
but the actual injury done is not very serious, owing to the part of the 
plaut liable to the attack of the fungus and lo the fact that the mycel- 
ium usually docs not penetrate very deeply into the tissues of the host. 
The dark brown fungus is called Soolecotrichinm (/ra m in is, Fuckel. A 
partial description is here given. 

u The densest masses of the fungus occurred between the t ips of the 
inner glumes; they have also been found growing upon masses of pollen 
grains which still idled the cavity above the grain. It was also spread 
irregularly over the tips ol* the outer glumes, springing from the brown- 
jointed mycelium which was growing on the surface of the glumes as 
well as penetrating the epidermis and pushing its way through the 
glume. The fruiting stems burst through the epidermis in little tufts 
arranged in linear series. These stems are simple, jointed, and in the 
upper portion where the spores are borne, somewhat irregular. The 
spores are either terminal or lateral on the stem, arc oblong, oval, and 
uniseptatc. This fungus is supposed to be the conidial stage of & fphWr 
rclfa recutita , Cooke.” 

Numerous unsuccessful attempts were made to get the spores to ger- 
minate with a view to studying the life history of the fungus. Its occur- 
rence was reported from several widely separated localities.— w. H, R, 
Reports upon experiments on the prevention and cure of 
potato disease, 0. Whitehead and J. A. Voelcker (Jmirn. Boy. 
Ayr. 8oc. of England, 3 (1802), ser. 3, pp. 701-783 ). — Reports are made 
of two different series of experiments in the treatment of potato rot 
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(Vkytophthora infantum) combined during Hie season of 1892. The 
tests, six in number, were made at widely separated stations in Eng- 
land. The first- series was a continuation of experiments during the 
previous year with Bordeaux mixture, made according to tin*, following 
formula: Copper sulphate, 20 pounds; lime, 10 pounds: water, 100 gal- 
lons, The tests were made on early, medium, and late varieties, and 
the results were almost, unanimous in favor of the use of the fungicide. 
The conclusions were as follows: (1) Bordeaux mixture lessened the 
amount of disease; (2) associated with the lessening of the disease 
was an increase of the yield; (3; early treatment was the best; (4) late 
applications, even after the appearance of the disease, prevented its 
spreading. The second series was conducted upon an experimental 
farm. Tests were made of soaking seed before planting in copper 
sulphate (2 per cent solution) and in a solution of ammonium sulphate 
0 pounds, potassium sulphate (\ pounds, and water 25 gallons. In 
both experiments the seed was destroyed or its vitality greatly re- 
duced. 

In the experiments with spraying solutions two formulas for Bordeaux 
mixture were used, namely, copper sulphate 20 pounds, lime 20 pounds,** 
water 100 gallons; and copper sulphate 20 pounds, lime 20 pounds, 
molasses 20 pounds, water 100 gallons. These formulas contain more 
lime than is used in this country. Tests were made on early, medium, 
and late varieties, part of each lot being also treated with early and 
late applications. The amount of the solution varied from 100 to 140 
gallons per acre, and the cost of materials and application was from 
$2.04 to $2.30 per acre for the plain mixture, and $2.04 to $3.20 per 
acre for the Bordeaux mixture and molasses. 

The season was a poor one foi the growth of the fungus, none ap- 
pearing ou some of the cheek rows. Of the twelve varieties tested 
five showed profitable gains in yield from the treatment, four showed 
loss, and in three the gains or losses were about balanced. In live out 
of seven eases the disease was materially reduced by the use of the 
solutions, and in the others it was not increased. The conclusions were 
that Bordeaux mixtures reduced the amount of disease and increased 
the yield of crop; neither formula cured the disease after it was once 
present, but both were preventives. The addition of the molasses 
bad no effect beyond increasing the expense of the fungicide. — w. H. e. 

Potato culture and disease prevention ( Report of Wilts , England , 
Technical Education Committee, 1892, pp. 83, figs . 7). — The subjects in- 
vestigated were, (1) the value of selection of seed varieties and methods 
of planting, (2) manurial values, and (3) the value of the application of 
chemicals for prevention of disease, 

All the experiments were under the control of a single competent 
individual. They were in three fields at considerable distance from 
each other. The fields contained 43, 17, and 20 square rods, respec- 
tively. Each field was divided into plats of 1 square rod. The prepara- 
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Won of the soil and the fertilizers used were the same on all the plats. 
Duplicate plats were treated tor diseases, and great care was taken to 
avoid errors. Analyses of the soils showed that of the first, field to he 
a sandy loam ol‘ fair fertility, of the second nearly pure sand, and of 
th© third a stiff marl. The fertilizers used were soot, kiln dust, guano, 
‘•potato manure,” and a complete chemical fertilizer. Analyses of all 
these fertilizers arc given. 

A meteorological table shows a total deficiency ol 1.40 inches in rain 
fall from March until October, most of which was during the first, four 
months. The character of the experiments is shown in the following 
statements regarding their resnlts: Planting in lows. SO inches apart 
and 18 inches in the row is best for late varieties, but earlier ones may 
be planted closer; change of seed is desirable, but condition is equally 
import suit; sprouts should not be broken ofl betbiethe seed is planted; 
early planting is best for late varieties. 

Early varieties planted latearc more subject to disease. Largo seed 
is better than small, and repays the additional cost. Uncut seed is 
, bet tei than an equal weight of cut seed. The value of manure of differ- 
ent kinds depends upon the season. A liea vy dressing of faring ard ma- 
nure applied in the spring is barely remunei alive on the first, year’s 
results. Chemical mauuics should contain nitrogen, potash, and phos- 
phoric acid in proper proportions. Imperfectly compounded chemical 
fertilizers do not pay. Soot and kiln dust are barely remunerative in 
a dry season. Farmyard manures favor disease more than chemical 
fertilizers. 

In experimenting for the prevention of disease two methods were em- 
ployed. soaking the seed and spraying the plants. Seed was soaked for 
twenty four hours in a solution made of 0 pounds each of sulphate of am- 
monia and nitrate of potash in 25 gallons of water. The tests showed 
*tliat soaking seed iff chemical solutions before planting is likely to be 
injurious, especially to some varieties. For spraying the plants two 
formulas of Bordeaux mixture were used, with and without molasses. 
In this series the indications were that some varieties are more subject 
to rot ( I’hytophthora in/entans) than others. Potatoes should be dug as 
soon as ripe, as the disease may be communicated to them while in the 
ground. . » 

Dressings of Bordeaux mixture, while not preventing disease, greatly 
reduced the amount of diseased tubers and increased the yield of sonnd 
ones. The applications paid for their cost many times over. In dry 
seasons the ordinary Bordeaux mixture is as effective as that to which 
the molasses has been added. 

The copper solutions did not in any way affect the quality of the tu- 
bers. About 160 gallons of Bordeaux mixture was used each time and 
from On© to three sprayings were given. In some places, though no 
disease appeared even on the untreated vines, the treated vines re- 
mained grfeeu and vigorous much longer than the others.—' W. H. B. 
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Bees in relation to fruit, J. H. Panton {Ontario College 8ta. Bui 
j Vo. tfi, pp, </). — In April, 1892, the legislature of Ontario passed an act 
forbidding the spraying of fruit trees during the blooming period with 
^any mixture containing Paris green or any other poisonous substance 
injurious to bees.” In view of the discussion among fruit-growers and 
bee- keepers as to the wisdom of this act, this bulletin gives informa- 
tion regarding the functions performed by bees in the pollination of 
fruits and their relation to the destruction of fruit. Evidence is cited 
to show that spraying trees in bloom with Paris green is likely to be 
very injurious to bees, and in some degree to the fruit as well. — A. c\ t. 

Composition and digestibility of feeding stuffs, Th. Dietrich 
and J. Konig (pp. 14,15). — This lately published compendium is, for 
convenience in handling, bound in two volumes. Parti, which iillsthe 
first volume and a portion of the second, nearly, 1, 100 pages in all, is 
devoted to the chemical composition of feeding stuffs, and partu, some 
325 pages, to their digestibility. 

At the beginning of volume i, we find after the table of contents, 
which occupies 18 pages, tables of the composition of feeding stuffs, ( 
filling 895 pages. Tn these are given the results of analysis, with 
names of authors, and places of original publication, and such com- 
ments, including data as to origin, methods of culture, manuring, etc., 
and the characteristics of the materials themselves, as will give great- 
est value to the figures. Deficiencies in the statements in the origi- 
nal sources from which the data are taken, have, solar as practicable, 
been supplied. The authors have. e\en gone to the extent of calculat- 
ing the results to dry substance, where, as in the majority of cases, this 
was not done in the original, thus making tin* figures comparable. 

The. materials are classified as green fodder, dry fodder, roots and 
tubers, grains and seeds, by-products, etc. The subdivisions are such 
as to be at once convenient and useful. For instance, the chapter on 
meadow hay and aftermath includes twenty-eight, tables. The first 
gives a general view of the composition of these materials: in the others 
distinctions are made between hay from natural meadows, hay from arti- 
ficial meadows, hay from mountains and valleys, from woods, moors, 
and marshes, and hays produced under different conditions of soil, 
climate, and ^culture, and cut at different periods of growth. In like 
manner tables for the composition of milk, which fill more than one 
hundred and sixty pages, are arranged so as to distinguish not only 
between the milk of cows, goats, sheep, mares, asses, swine, and buf- 
faloes, but also the variations with breed, age, individuality, period />f 
lactation, feeding, care, and methods of milking, and the composition 
of cream and of skimmed milk as produced in various methods of dairy 
practice. While the material thus compiled was going through the 
press, a process wliieh occupied several years, new data were accumu- 
lating which are put together in a supplement of over one hundred 
pages. 
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The analyses thus far referred to are those which have been made 
by methods now in common use, and can, therefore, be conveniently 
compared. Hut the authors have improved the opportunity to collate 
earlier analyses and at the same time to give a historical summary of 
analytical methods, from those used by Sir Humphrey Davy, the pioneer 
chemist, in this direction, to those now employed by the Association of 
German Experiment Stations. The tabular statements include the 
analyses of Davy in 1810, llorsford and Crocker in 1840, Anderson in 
1853, and others. The historical development of this kind of inquiry 
is still further illustrated by quotation of the tabular compilations of 
analyses which have been published from time to time, commencing 
with those of Davy in 1810 and including those of Sprengel in 1830; 
Fresonius in 1847: Boussingault in 1850; Hennings in 1852; Emil 
Wolffs first table, which was published in his N aturgesetzli dice Grand- 
lagen des Acker bancs in 1850, and for comparison his table hi the Land- 
wirthschaftlichc Kalnuiar for 1800. Lastly follow Julius Kiihn’s tables 
of composition and digestibility of feeding stuffs. The first part of the 
work (doses with a discussion of the methods of estimating the money 
values of feeding stuffs, a subject to which the experiment stations, 
farmers, and dealers in Germany have given much attention. 

The second part gives a no less exhaustive and admirable summary 
of the available information regarding the digestibility of feeding 
stuffs as based upon the results of experimental inquiry up to the 
present time. As the digestibility of feeding stuffs by different ani 
mals under varying conditions calls for more experimental research 
than the chemical composition there is more, discussion in connection 
with the tables in which the experimental data are recapitulated. 
The tabular statements of results of experiments on the digestion of 
feeding stuffs by domestic animals give the composition of the mate- 
rials fed and the coefficients of digestibility obtained, and are accompa- 
nied by citations of sources and such collateral data as are essential. 
A large number of tables in succeeding chapters, supplemented 
by clear and brief discussions, summarize the results of experi- 
mental inquiry regarding the effects of various factors upon diges- 
tion. Among these factors are the species, breed, and individuality of 
the animal, and the work done by it on the one hand, and on the other 
the amounts of fodder materials and their character as affected by con-" 
ditiou (green or dry), the age or period of development of the plants, 
manner of curing, storage, and preparation for use, including cutting, 
steaming, etc. The results of experiments on the effects of concen- 
trated feeding stuffs and of potatoes and roots upon the digestion of 
crude fodders are summarized. The available data are given regard- 
ing the effects of salt, alcohol, and aromatic substances upon digestion. 
The digestion of mineral substances is treated as a special topic. The 
methods and results of experiments on digestion by the artittcal method 
are discussed with clearness and precision. To round out the treat 
meat of the subject, the duration of the process of digestion by domestic 
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am mate, the process itself, and the influence of metabolic products in 
the calculation of digestion coefficients are appropriately discussed. 
In this part of the work an appendix was also necessary for results 
published while the first manuscript was being printed. 

The natural outcome of such a compilation is a final series of three 
tables in which the most reliable results are summarized. The first 
gives the coefficients of digestibility of nutrients, including maximum, 
minimum, and average figures, and distinguishing between results ob- 
tained with ruminants, with horses, and with swine. 

The second gives maximum, minimum, and average percentage com- 
position (including crude protein and actual albuminoids), and esti- 
mated percentages of digestible nutrients of a large number of feeding 
stuffs. Estimates of feeding and mammal values as based upon mar- 
ket- prices in Germany are appended. This table fills 120 pages. 

The third table, of 12 pages, is devoted to data regarding the nitro- 
genous ingredients of feeding stuffs. It gives averages for albuminoid 
nitrogen, non-albuminoid nitrogen, and nitrogen not digested by the 
artificial method. The quantities are expressed in percentages of dry 
substance and total nitrogen. 

An illustration of the completeness of the work is found in* the final 
table. The German experiment stations have been led to investigate 
the degree of rancidity of fats in feeding stuffs as an indication of 
either the freshness of the latter or the amount of decomposition and 
consequent deterioration in value which they have undergone. These 
investigations have mostly been undertaken within a short time past, 
but the results which were available when the last pages of t he work 
were going through the press are recapitulated in a. table at the end. 

The second volume closes with an alphabetical index of 33 pages, 
which, with the table of contents at the beginning of each of the two 
volumes, makes a complete and easy means of reference to the topics 
in this immense but most orderly compilation of results of inquiry. — 
w. o. A. 

Effect of increased or decreased consumption of food and of 
the addition of certain salts on the digestibility of the food nu- 
trients, H. Weiske ( Landw . Verx. St at., 41 , pp. 145-164 ), — In previous 
experiments the author has shown that the effect of either acid sodium 
phosphate or sodium citrate added to oats fed alone to rabbits was to 
diminish both the amount of food consumed and the increase in live 
weight, and to affect the quantity and qualify of the bones; and that a 
ration of oats alone was not adapted to young rabbits. When either 
calcium carbonate or hay was added to the oats, the rabbits devolox>ed 
normally; and when sodium phosphate was added to a ration of hay 
and oats no disadvantageous effects developed for a long time. The 
addition of calcium carbonate to oats was found to have little, if any 
effect on the proportion of nitrogenous material digested.* 

* Landw. Jabrli.,21, p. TUI ; E.S.K., vul. iv, i>. 437. 
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In continuing these experiments the effect was studied of additions 
of calcium phosphate, acid sodium phosphate, and sodium citrate on 
the digestibility of oats. The same oats were used as in the trial with 
Calcium carbonate previously reported. The trials were with rabbits. 
The Coefficients of digestibility found were as follows: 


Digestibility of oats alone and combined with various mite. 


Oats alone 

Oats and calcium phosphate 

Oats and acid Modfnm phosphate 

Oats and sodium c»t ral o (No. 0 - 
Oats and Rod him citrate (No *1) 


Organic • 

Crude 

] 

Crude | 

| Crude 

Nitrogen* 

lie© 

ext ratt. 

Crude 

mutter. | 

protein. 

.. 1 

fat. 

i 

j cellulose. 

asb. 

i 

Percent,. \ 

! 

! Percent. 

Per rent. 

Per cent. 

Per c.en 1 . 1 

Per cent. 

K2. 3 1 

| 92. 0 

H». 1 

24.6 

85. 6 

59. 0 

78. 9 

l DU. 2 

88.0 

23. 4 

8*4.2 

45.6 

tU) 2 | 

| 80. 0 

89.8 

50. 2 

90.1 

55. 1 

81 9 

! 87. 5 ; 

95. :i 

40. 6 

89 1 

00. 1 

81. 8 j 

I 88. 0 

95 0 

37.8 

85.9 

54.7 


Except in the case of protein, flic effect of tlio salts on the digesti- 
bility seems to bo independent of any general rule. 

Tlie coefficient for protein was invariably lower where salts were added, 
and ©specially so where sodium phosphate or citrate was added. To fur- 
ther study the effect of sodium citrate, live rabbits, all of the same 
litter, were fed no citrate, and later amounts of the citrate ranging 
from 0.1 to 0.75 gram per day. The results were not very conclusive, 
but the author believes the effects of the citrate were apparent. Indi- 
viduality seemed to play an important part. The two rabbits receiving 
no citrate and 0.75 gram of citrate were killed after forty-nine days’ 
feeding. The percentages of potash, soda, and lime in the blood ash 
were noticeably lower in the case of the rabbit receiving 0.75 gram of 
the citrate, which agrees with the observation of W. Beckmann, that 
the consumption of sodium citrate tends to withdraw the potash, 
soda, and lime from the body. 

The coefficients found when oats were fed alone in these two trials 
and in the former trial* are convpnred in the following table: 


Digestibility of oats when fed in varying amounts. 


Amount of oats eaten. 

Organic 

matter 

Crude 

protein. 

Crude 

fat. 

Crude 

cellulose. 

Nitrogen- 

free 

extract. 

Crude 

ask. 


Per cent 

Per cent. 

Per cent 

Per cent. 

Per cent 

Per emit 

93, 5 grams 

04. 3 

00.8 

93. 6 

19.6 1 

67.9 

29. 2 

84. 5 grams 

77.0 

81.3 

94.7 

10.4 

84.2 

50. a 

52. 0 grams 

82.3 

92.6 

93.1 

34.7 

86.5 

59.9 


With the exception of crude fat and cellulose, the rate of digestibility 
is in inverse proportion to the amount of oats eaten. The differences 
are very noticeable, especially when it is considered tliat the oats were 
all from the same lot and that t he only difference in food or treatment 
was in respect to the amofiut of oats eaten. Evidently the digestion , 

~ “Liindw. Jftbrl>.721^1>. 796; E.8. R./vol. lV, p. m 
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■was more thorough when the smaller ration was given. The result is 
considered quite remarkable, for although similar differences have been 
observed by the author and by K. vou Wolff’ with Rlieop, the differences 
have always been very much smaller. Another interesting point is, 
that while the digestion coefficient for protein was about lit) per cent 
higher by the artificial than by the natural method when the larger 
amount of oats was fed, the reverse was true when the smaller amount 
was fed, although the difference between the two was less than before — 
92.0 per cent by the natural method and 88.12 per cent by the artificial 
method. Pepsin solution alone was used in tlie artificial digestion. In 
the opinion of the author these result s all go to show that under ordinary 
conditions artificial digest ion gives the maximum coefficient of diges- 
tibility, and that the results can only be expected to agree with those 
obtained in natural digestion when all the conditions of food, mastica- 
tion, digestion, etc., are perfectly normal, and when the ability of the 
animal to resorb the nutrients is intense. — e. \v. a. 

Effect of rations of varying nutritive ratios on the secretion 
of milk, and the digestibility of chlorophyll and wax-like sub- 
stances, U. Knows and Hamm (Landw. >lahrb„ 21, pp. S09-838 ). — In 
this experiment three cows of as many different breeds were fed in 
four pei iods of about a month each, with intermediate periods. Rowen 
hay, wheat straw, and beets were fed throughout the trial, with brew- 
ers’ grains and peanut cake in such proportions as to make the nutri- 
tive ratio 1:8.19 in the first, 1 :f>.42 in the second, 1 : 4.31 in the third, 
and 1 :8.19 in the fourth period. The ration was the same for the first 
anil last periods. All three rations contained practically the same 
amount of dry matter and very nearly equal amounts of digestible non- 
nitrogenous materials. 

The cows were milked three times daily, and analyses made daily of 
the mixed milk of each cow. The cows were weighed every day after 
the morning’s milking and before watering. There was little variation 
in the weight from day to day, the changes being gradual. There were 
no changes in the percentage of fat whieli could he attributed to 
changes in the food. In the amount of milk and the total amouut of 
fat, however, there were marked changes, as is evident from the fol- 
lowing table, which shows the average yield for five days at the begin- 
ning and the end of the periods: 

18421— No. 7 0 
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Average daily yield of milk and fat on different ration ! . 


Nutritive 

ratio. 


"End of flrht period 1 : 8. 10 

Beginning of second period 1 : 5. 42 

Difference - 


End of second period 1 . 5. 42 

Beginning of third period 1:4. 31 

Difference 


End oi third period 1 : 4. .'ll 

Beginning of fomth period, I 1 : 8. 19 

Difference j 


j Dutch. 

Swisa. 

Angler. 

Milk. 

Fat. 

Milk. 

Fat. 

Milk. 

Fat. 

rounds. 
32. 49 
ati. 34 

Pounds, 

1 30 
1.45 

Pounds . 
29 72 
32. 36 

Pounds . 
J. 05 
1.18 

Pounds, 
30. 52 
32.38 

Pounds, 

0.90 

0.94 

>|3.85 

4-0. 15 

-» 2 64 

i 0. 13 

} 1.86 

\ 0. 04 

31.10 
32. 37 

1.20 

1.25 

26 36* 
27. 97 

0. 91 
ft. 96 

27.57 
28. 69 

0.73 

0.78 

4-1.27 

+ 0. 05 

-| 1.61 

>1 0 05 

1-3.12 

4 0.05 

29 91 
23. 80 

2. 31 

1 00 

25. 74 
23. 24 

~ 0. 97 
0. 80 

27. 81 
2*1. 89 

0. 77 
0. 62 

. —6. 11 

—1.31 

- 3. 50 

—0. 11 

—2.92 

—0.15 


In the case of every cow the absolute yield of milk and fat increased 
with the increased consumption of protein, this increase being greatest 
with the change from the first to the second ration. When in the fourth 
period the cows were changed back to the wider ration of the first 
period they all shrunk in yield of milk and fat. 

There was a gain in weight on the rations of the second and third 
periods, and a loss on that of the fourth period, the gain being greatest 
in the second period. At the close of the third period the Dutch and 
Swiss cows were nine and ten months advanced in the milking period 
and the Angler six months. 

The results show that it is possible by rich feeding to maintain the 
yield of milk and of fat well up to the end of the period of lactation; 
and it is believed that this is more easily done when the heavy feeding 
is begun early in the period. 

In connection with the above experiment a study was made of the 
digestibility of the chlorophyll and wax in the hay fed. For this pur- 
pose the freshly voided manure was dried in a thin layer in a flat por- 
celain dish over a water bath, and then over sulphuric acid in a partial 
vacuum, and portions of the ground residue extracted with ether, 
alcohol, and chloroform. These extracts and others of the hay fed 
wore examined under the microscope and with a spectroscope. The ab- 
sorption bands of the spectrum showed that in the earlier periods the 
chlorophyll in the hay appeared in the manure in little if any changed 
condition oven when the food contained very little chlorophyll. Al- 
though no absolutely quanitative determinations were made, the author 
believes that the whole quantity of chlorophyll in the hay was voided 
in the manure. In the third period, when the proportion of protein 
was highest, the chlorophyll was more changed and possibly rendered 
more capable of being resorbed. 

The colored the feces has been believed to be largely due to changed 
coloring matters of the gall, but the absorption bands showed no traces 
of such materials. 
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The conclusions of the authors from this part of the investigation are 
that chlorophyll and the wax-like sub stances accompanying it are wholly 
indigestible; that with very rich protein feeding the chlorophyll is more 
changed and possibly may be more readily resorbeil: and that with 
cows under normal conditions the coloring matters of the gall or 
their derivatives, especially hydrobilirubin, are not excreted with the 
manure. — E. w. a. 

Feeding experiments with milch cows in Denmark, 1891-92 

(Syv og tgvende Herein ing fra den Ay//. Veferin . og Landbohojxk . Lab. f. 
landokonom. Forsiig., KjObcnharn, ISfK'L pp. 105). 

Synoptii *. — Two hundred and foity <;owh, Hekefced irom the liords of eight different 
eHtatos, wore inelmled in tin* experiments eaeh ear. Rations containing vary- 
ing proportions ol grain feed (barley and oats) and oil rakes (one third palm- 
nut meal, one (bird rape-seed raho. one thud sunflower-seed cuke) wore coin- 
pared. There was no change in the chemical composition of the milk with the 
dilforent rations, while theqnantity of milk increased with the heavier oil-cake 
feeding. The feeding of oil cakes as a part of the ration for milch cows proved 
profitable. 

The experiments reported in this article are the fourth and fifth in a 
scries con ducted by the. Danish State Experiment Station for the study 
of the comparative, value of certain feeding stud's for milk production. 
The plan of the experiment was as follows: The station arranged with 
the owners of eight different dairy farms to have thirty cows on each 
farm placed at its disposal for experimental purposes. The cows 
were to be fed according to the plan previously agreed upon by the sta- 
tion officers and the owners of the animals, and the feed, as well as the 
milk from each cow, was to be weighed and analyzed. An officer of 
the station supervised the experiments on each two farms and was 
present on each of these farms during half of the experimental periods 
to superintend the weighing of the cows and of the teed and product, 
as well as the sampling and analysis of the product. 

The ftows were attended by a. u feeder master 77 appointed by the sta- 
tion, who gave his entire attention to this business. He was present 
at each milking live days out of every ten-day period, weighed the 
milk from each individual cow, and, as a cheek, that from each Jot into 
which the cows were divided. He further attended to the sampling of 
the milk to be analyzed on the farm by the station assistant, and took 
the samples of milk from each lot, which were forwarded to the station 
laboratory for analysis. 

The cows in each herd were grouped into three lots of ten each. 
This division into lots took place during a preliminary feeding period, 
lasting from twenty to forty days, in which all the cows received the 
same food and were studied individually. (Treat care was taken to 
make the lots perfectly uniform as regards milk yield and production of 
fat, as well as live weight, age, time since calving, and rate of decrease 
in milk yield. The success in securing uniformity in the different lots 
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is illustrated by the following data for the cows in the experiment at 
the estate Bregentved iu 1891 : ' 


Statislii'H for cow * at experiment at lUegentrcd, t8UU 


Average daily milk yield per cow, pounds . 
Average daily fat production, kviut * — 

Average live weight, pouiida 

Average age of cowa, years 

Average davs from cal vimr 


Lot. A 

hot B. 

27. 0 

m. » 

»:> <; 

! 85 5 

861 

8f»r> 

8 U | 

8.7 

83 1 

81 


Lot 0. 


27, 0 
85. 4 
873 
8 7 
83 


* 1 kviut ■= s l 6 DuujnIi pound 4 08 urauiH, 

Similar results were obtained at all the estates. If less uniform lots 
were secured on the first grouping, new groupings were made until the 
desired close agreement was reached. 

The difficulty encountered in the proper grouping of the cows as re- 
gards their milk yield is greatly increased by the fact that two lots 
giving a similar quantity of milk when the grouping is made may de- 
crease in milk yield at a different rate and after some time become 
decidedly uneven. This was guarded against by observing the rate 
of decrease in milk yield of each cow during the preliminary feeding, 
and taking the data obtained into account in the final grouping of the 
cows. 

The experiment proper was commenced ten days after the final 
grouping. The teed given all the cows during the preliminary feeding 
was continued throughout the experiment for one of the lots (lot I>). 
The grain ration for each lot was as follows: Lot A, three fourths grain 
mixture and one fourth oil cake; lot It, one half of the same grain 
mixture and one half oil cake; and lot (!, one fourt h grain mixture and 
three fourths oil cake. The grain mixture w a s two thirds oats and 
one third barley. The. oil cake was a mixture of one third palm-nut 
meal, one third rape-seed cake, and one third sunflower seed cake. All 
of the lots received in addition ruta bagas, hay, and straw. 

The grain feed given varied between « and 8.4 pounds on the differ- 
ent estates, the relation of grain to oil cake and of concentrated feed 
to coarse fodder remaining the same throughout the experiment, except 
the straw, which was fed ad libitum , The quantity of ruta-bagas fed 
varied on the different, farms, ranging between 20 and 40 pounds per 
day per animal, but the quantity fed on each farm remained the same 
throughout the experiment. 

The following statement shows the daily rations fed to the different 
lots during the experiment ol' 1802 at Bregentved estate, and illus- 
trates the system of feeding adopted: 
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Daily ration per cow at Ilrcgcntved, IS02. 



Lot A. 

Lot B. 

Lot e. 

Mivril grain 

Pounds. : 
c 

J'ounds. 

4 

Pounds, 

2 

Oil rake 

2 

4 

6 

Unfit lingua 

Ka\ 

20 

,} 

20 

3 

20 

a 

Straw 1W1 ad libitum 

10 

16 

16 


The experiment proper ( firist period) lasted for about three months. 
After an intermission of ten days the feeding was eon tinned for about 
two months longer (second period) to study the after-effects of the ra- 
tions fed during the first period and to determine how tar the effort to 
separate the cows into even lots had been successful. During this 
second period all the, cows were fed alike, receiving the same feed that 
was given to all during the preliminary experiment and to lot B 
throughout the experiment. 

Three different methods of analysis were adopted for the determina- 
tion of the richness of the milk, viz., the determination of the cream 
content, of the milk of the individual cows by Fjord’s centrifugal 
method, the determination of fat in the mixed milk from each lot by 
SoxldctV aerometric method, and by gravimetric chemical analysis. 
The cream test and Soxhlefs lest were made on each farm, while the 
gravimetric analyses were, made at the station laboratory in Copen- 
hagen. 

The following are the averages of all the analyses for both years and 
for all herds : 


Average percentage of fat in mill , JS01 and 



Crelirmnary p 

fnotl 

| IVriod l . 

1 

IVriod IT. 


Lot A | 

Lot B. ! 

T.ot C | 

Lot A 1 

i 

Lot B | 

Lot C 

r,ol A. 

Lot B. i 

Lot C, 


Per ct. 

Per c t 

Vet et. 

Per cl. 

i 

Per ct . j 

/*< r it 

i 

! Per ct. 

Per ct. 

Per ct 

By Soxlilot’a . ... 

3.20 

| 25 

,! 20 

3.22 

3 20 i 

3 22 

a. as 

3. 20 

3. 2rt 

By grnvnnotru 1 anfthsta... 


a. 20 

a 2i 

3 20 

3 17 j 

a 2<> 

3 32 

a 31 

3.31 

By eroam tost, (tjord) .. . 

4. 08 | 

1 

4 or> 

4. 66 

1.74 

4 00 | 

i 

4.07 ! 

4.01 

4. 00 

4.01 


As in the experiments of previous years it was found that any of the 
three methods gave uniform results and may be adopted for a compari- 
son of the influence of the feed on the milk. 

The influence of the different concentrated feeding stuffs on the quality 
and the quantity of the milk, on the live weight of the cows, and on 
the consumption of straw for the different herds is shown in detailed 
tables covering more than 80 pages of the bulletin. 

Composition of the milk .- — The following table gives in a condensed 
form the average chemical composition of the milk for the different lots 
during the whole experiment. 
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Average composition of the milk of different lots of cow*. 



Experiment of 1891. 

Experiment of 1892. 

Average of two years. 

Lot A, 
£oil 
cake. 

Lot J5, 
*oil 
rake. 

Lot C, 
foil 
cake. 

Lot A , 
ioil 
cake. 

Lot It, 
*Oll 
cake 

Lot C, 
foil 
cake. 

Lot A, 
ioil 
cake. 

Lot B t 
ioil 
cake. 

Lot C, 
foil 
cake. 

Preliminary period: 

Per el. 

Per et 

Per ct 

Per et 

Per et. 

Per et. 

Per ct. 

Per et. 

Per et. 

Water 

88 01 

88 00 

88 00 

88. 25 

88. 31 

88. 27 

88. 13 

88. 19 

88. 17 

Fat 

3 :n 

3 20 

3. 30 

3 13 

3 12 

3 15 

3 22 

3. 20 

3.23 

Casein and albumen. . . 

s oi 

2.07 

2 . m 

2. 07 

2 07 

2. 00 

2. 00 

2. 00 

2.97 

Milk sugar 

4 no 

4 03 

4. 02 

4,91 

4 88 

4. 85 

4.00 

4.01 

4 88 

Ash..... 

0 77 

0 75 

0. 70 

0 74 

0 74 

0. 74 

0. 76 

0. 74 

0. 75 

Period I : 










Water 

88. 03 

88 03 

88 10 

88. 17 

88. 26 

88.21 

88. 10 

88. 15 

88.16 

Fat 

3.24 l 

3 23 

3 24 

3 10 

3 11 

3.10 

IS 20 

3.17 

3.20 

Casein and albumen . 

j 3 00 i 

. 3 07 i 

3 03 | 

3 02 

3. 01 

3. 05 

3 04 

3.04 

3 04 

Milk sugar 

| 4 80 j 

! 4.01 . 

4 Ml 

4 00 

4 85 

4.81 

4.00 

4.88 ; 

4. 82 

Ash 

: 0.77 | 

0.75 ; 

0 70 I 

0. 70 

0 70 

o. 77 

0. 7 7 

0. 70 | 

0. 77 

Period II: 



1 





i 


Water 

87.7.5 

87 78 , 

87 80 | 

87. 00 

87 00 

87 01 

87.83 

87. 84 j 

87. 86 

Fat 

3 37 

3 34 | 

3 35 

3. 28 

3 28 

3. 28 

3. 32 

8. Ml ! 

3.31 

Casein and albumen. . 

3 21 

3 23 

3 10 

3. 23 

3 22 

3 2 4 

| 3.24 

3.23 1 

3. 22 

Milk sugar 

4. 85 

4 87 

4 85 

4 75 

4. 72 

4.71 

| 4.80 

4 70 1 

I 4.78 

Ash 

0.77 

0 76 

0 77 

0 77 

0.77 

1 

0 77 

0.77 

1 1 

0. 77 

| 

! 0. 77 

I 


It is plain from the above results that, the change in the concentrated 
food during period i did not cause any material change in the chemical 
composition of the milk. By comparing the data for the casein and 
albumen, and for the milk sugar during the different periods, we find 
a small increase in the former components and a small decrease in the 
milk sugar for the lots B and 0 compared with lot A, but this differ- 
ence, which does not exceed 0.03 per cent, does not appear in the 
average figures for all estates, and it- is fair to assume that it is acci- 
dental. 

The experimenters give the following summary of their work in this 
line during the past five years: 

“In the comparative feeding trials with milch cows now conducted 
for five successive years, in which one thousand one hundred and fifty- 
two cows (divided into one hundred and twelve lots, on nine farms in 
different parts of our country) have been included, barley and oats 
have been compared with rutabagas, and with oil cake, grain and oil 
cake have been compared with rutabagas, and rutabagas have been 
given as additional food, in all cases it has constantly been observed 
that the changes made in the food of the cows have shown practically 
no effects on the chemical composition of the milk.” 

Milk yield of the cows . — The average quantities of milk produced per 
cow in ten days during the different periods of the experiment, are 
given in the following table: 

Average daily yield of milk. 



Expei uncut of 1801 

Experiment of J802. 

Average of two years. 

' 

Lot A, 

k oil 

cake. 



Lot li, 
i oil 

cake. 

Lot O, 

3 oil 
cake. 

Lot A, 
k oil 
cake, 

Lot B, 1 
| oil 
rake. 

Lot O, ! 
| oil 
cake. 

Lot A, 
i oil i 
cake. 

Lot B, 

4 oil 
cake. 

Lot C, 

| oil 
cake. 

Preliminary period 

Period I 

Period II 

Pounds 
26 6 : 
22 0 
10.4 

Pound*: 
1 26 f» 

i 23. 2 ! 
10.8 1 
1 

Pounds. 
26 5 
23. 1 
20. 1 

Pounds. 
2f».3 | 
21.4 1 
20. 1 

Pounds. 
25 4 1 
22. 6 j 
20.5 j 

Pounds. 

1 25.4 ; 

| 23. 0 | 

Pounds. 

\ 25.0 ! 

i 2L7 I 

1(1 f? 

Pounds. 

25.9 

22.9 
20.2 

Pounds. 

25.0 

20.4 

20.2 


*fiv. u j 

157. I j 
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The data show that the milk yield increased with the amount of oil 
cake used in the ration, the average increase over lot A for both years 
being 12 pounds for lot B, and 17 pounds for lot C. It is noticeable 
that the increase from one fourth to one half oil cake (A to J$) gave bet- 
ter returns than the increase in oil cake from one half to three fourths 
(B to G), viz., 12 pounds against 5 pounds daily per ton cows. The 
gain in milk yield and live weight from the partial substitution of oil 
cake for a mixture of barley and oats, that, is, from the substitution of 
a more nitrogenous food, is expressed by the authors in the following 
table, which gives the average for eight farms for two years: 


lies nits of substitution of oil colce for barley ami oats in rations for milch cows. 


Comptimon of lot* A ttnd Bj change from 1 to \ oil calve i\ 
calculated lor UHJ pound* of oil caki- .. , M 

Coinpnuaon ol* lots 1*. anti C. eliamie t rum i to ] oil take t x 
calculated for 100 pt>mids of oil cake . .. si 

OompariKon ol lots A anil 0, change from { to $ oil rakf,/! 
calculated for 1 00 pounds ol oil cake ) 


Amount of 
oil cake 
substituted 
for tit a in 
lnixtiue, 
per cow in 
ton du\ h , 


PuvntUt 

is r»j! 


IS ft' 


| Change per cow in ten tlnyH. 

In unlit 

I 

Jn liu> | 

In straw 

yh lit. 

lot. | 

eaten. 

Poun 

: ’ ’ i 

Pounds 

Pound*. 

■| 12. li 

4() HI 

- 2.S 

{ fill 

! 4 r»o 

- 21 0 

; k 4 o 

- 0 01 

4 2 .1 

1 2li 1 

— 0 10 

\ 1-1 

! H 17 l 

40 8,5 

■- 1 4 

| 1 46 

-j- 2. 20 

— 4.0 


For every 100 pounds of oil cake substituted for the same quantity 
of mixed grain there was an increase of 00 pounds of milk, provided 
the oil cake did not constitute more than one half of the grain ration. 
The experiment, therefore showed the oil cake to be of superior value 
for milk production to the mixture of barley and oats. 

In the second period, when all of the cows were fed alike (equal 
parts of grain mixture and oil cake), the after effect on the milk yield 
of the more nitrogenous rations was'apparent. This bears out the sug- 
gestion made by Dr. Ramm in Lanihrirthsrha/tlichc Jahrbiiclur 21, p. 
825, that the inline, nee of a certain ration on milk production should be 
measured uot only by its immediate effect, but also by its after effect 
during the remainder of the period of lactation. It must bo, added, 
liowever, that the result of the Danish feeding experiments with milch 
cows during 1887 to 181)0, inclusive, do uot show any similar tendency. 

JAve weight , — The average changes in live weight and in the con- 
sumption of straw during the different periods of the experiment are 
summarized in the following table, which shows the average lbv two 
years: 
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Average change tt in live weighty and amount of straw consumed. 


Preliminary 

period. 

Period I. 

Period IT. 

A vorage 
In 6 weight 

Daily gam 
or Iohh 111 
weight. 

Straw 

consumed 

daily. 

Daily gain 
or lean in 
weight. 

Straw 

consumed 

daily. 

Pounds 

926 

024 

020 

jPotcncf* 

— 0 04 
-1 0. 04 
H-O.Ot 

Pound*. 

II 4 
11.8 
11 0 

Pounds . 

- 0. 18 
- o. :u 
-| 0. 25 

rounds. 
10.1 
10. 3 
10.0 


In the course of the second period the, cows were turned out to pas- 
ture and their concentrated food discontinued. For the sake of com- 
parison, the average yield and composition of the milk on stall-feeding 
and on pasturage are here given. The averages are for all the herds. 

Average daily milk yield and percentage of fat in milk on stall feeding and on pasturage. 



.Experiment of 
1801 . 

Experiment of 
1802 

A verage of 2 yearn. 


Daily 

milk 

yield 

Eat. in 
milk. 

Daily 

milk 

yield. 

Pat in 
milk. 

Daily 

imlli 

jieid 

Pat in 
milk. 


Pounds . 

Per cent. 

Pounds 

Pei cent. 

Pounds. 

Percent. 

Lot A 







SI nil feeding 

19.4 

3. 82 

19.9 

8. 21 

19 C 

3.27 

CnMtur.*ge . 1 

19 4 

8.44 

20 4 

2 35 

19 0 

3.40 

Lot K 







Stall feed lug 

19W 

3 30 

20 0 

3, 20 

20 1 

3, 25 

l'aHtnrage 

Lot C- 

10.9 

3.40 

20.0 

2 87 

80 3 

8 39 







Stall feeding # . . 

20 2 

3.82 

20 4 

8. 20 j 

20 3 | 

3. 26 

Pasturage 

j 20 r> 

8.4J 

20.1 1 

3 87 ! 

1 

20. 3 j 

3. 89 


It will be seen that the yield of milk was usually maintained on pas- 
turage, with a slight increase in the percentage* of fat in the milk. — 
F. W. WOLL. 

Effect of food on milk and butter, H. 11 . Dean ( Ontario College Sta . 
Bui . No, 80 , Oct, MI, 189^, pp. 8), — This experiment was made to compare 
the two following rations: Ration 1, silage 50 pounds, bran 1 pound, 
liay 5 pounds; and ration 2, silage 50 pounds, pea meal 5 pounds, 
oatmeal 3 pounds, barley meal 2 pounds, and hay 5 pounds, i, c., 
with like amounts of coarse fodder, bran was compared with a grain 
mixture of pea meal, oatmeal, and barley meal. Ration 1 cost 0.35 
cents and ration 2, 15.83 cents per day. There were two lots of three 
cows each. In the first period of five weeks lot 1 received ration 
1 and lot 2 ration 2 ; then they were reversed and fed for a second period 
of five weeks. The milk from each cow was weighed morning and 
evening, and a sample was analyzed on four days of each week. Butter 
was made from the milk of each lot twice weekly, the cream being raised 
in cold deep setting, and samples of the butter made were rated and 
analyzed. The richer grain ration (ISIo. 2) increased the yield of milk, 
but not to a profitable degree. The cost of food per 100 pounds of milk 
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(average of botli lots) was 55.8 edits on ration 1, and $1.18 on ration 
2 (richer). 

“Both lots lost heavily in weight while getting ration 1 and gained 
considerably on the silage, meal, and hay (No. 2). The former was not 
sufficient to sustain the live weight of the animals while giving milk, 
and the other caused them to lay on tlesh without a corresponding in- 
crease of milk/ 1 

The extra grain “did not affect the per cent of fat in the milk to any 
great extent,’' and although the milk from ration 1 creamed slightly 
better than that from ration 2, “there, appeared to be little difference 
in the, average composition of the butter produced on the two rations/* 
For practical use f he authors do not recommend either of the rations 
tried. 

“We have, found the following ration to give good results: 50 pounds 
of corn silage, 0 pounds of ha v. 1 pounds of bran, and 2 pounds of pea 
meal and oatmeal mixed in equal proportions. If these latter become 
too high-priced 1 would recommend the use of 2 pounds of cotton-seed 
meal (in place of the bran or meal) per day to each cow, when it can 
be bought for about $80 per ton/’ — e. w . a. 

Corn silage for making beef, T. Shaw and ('. A. Zavitz (Ontario 
College Ofta, Hut. No. Si\ Oct. ?/, /.v/2, pp. S). — The object of the trial 
was t.o compare rations of* silage and grain; silage, hay, and grain; 
and roots, hay, and grain for beef production. The roots were turnips 
and mangel wu mds; the giain was a mixture of equal parts by weight 
of oats, peas, and barley. Ka<*h of these rations was fed to one lot of 
steers from December 10 to May 18, one hundred and fifty days. Lot 
1 received silage ad libitum ; lot 2, 80 pounds of silage and cut hay ad 
libitum; and lot 8, 45 pounds of sliced roots and euf hay ad libitum. 
The animals in each lot received 10 pounds of grain per head daily. 
One animal in lot 1 died and one in Jot 2 was “off feed’’ for some time. 
On account of this tin*, results are considered for one steer in each lot. 
The average daily gain of lot 1 was 1 .SO pounds; of lot 2, 1.85 pounds, 
and of lot 8,1.02 pounds. Valuing the oats at 20 cents, peas ut 50 
cents, barley at 40 (tents, and sliced roots at 0 cents per bushel, with 
hay at $9, and silage at $1.75 per ton, the total cost of food for lot 1 
was $19,00; for lot 2, $21.00, and for lot 8, $25.80. The steers were 
bought at 4 cents and sold at 5£ cents per pound, live weight. Mak- 
ing allowance for attendance and the value of the manure, there was 
a profit with lot lot* $24.98; with lot 2, $20.00, and with lot 3, $17.01 per 
head. 

“These experiments have made it pretty clear that silage and grain 
only do not furnish a ration that is altogether safe in finishing beef 
cattle; and second, they have proved in a comparative sense the great 
safety in feeding a ration of which roots is an important factor. Our 
advice, therefore, in theuneantime, to those who are growing roots for 
this purpose would be to continue to grow them, and to grow corn in 
addition where this is practicable/’ — E. w. A. 
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Peanut cake as a feeding material for cattle, J. A, Vorlc&eb 
( Journ . Roy. Ayr. Noe . of England, 3 (1892), Her . .■?, />/). 727-730 ). — An ex- 
periment was made at the Woburn Experimental Farm to compare pea* 
nut cake at $40.72 per ton with bean meal at $45.80, for steers. Each 
material was fed in a grain rat ion with equal parts of oats and barley, 
and the animals received besides 45 pounds of roots and 15 pounds of 
clover-hay chaff per head. The trial lasted one hundred and seven 
days. The average daily gain in weight per head was 2.19 pounds for 
the lot oil the peanut-cake ration and 2.01 pounds for the lot on the 
bean-meal ration. “The peanut cake, therefore, proved to be a useful 
feeding material for cattle and to have a feeding value just about equal 
to that of beans.” — k. w. a. 

Experiments in the feeding of steers, 5. W. Kowortson (Cen- 
tral Experimental Farm HuL No. JO, Nov., 1x92, pp. 10.) — Two experi- 
ments are reported. The lirst was commenced in 1 >ecember, 1890, with 
six two-year-old steers, Shorthorn grades, divided into three uniform 
lots. From December 1 to 29 all were fed alike. From this date until 
May 18 the lots were fed as follows: Lot 1, silage 20 pounds, hay 10 
pounds, roots 20 pounds, and grain; lot 2, hay 20 pounds, roots 40 
pounds, and grain; and lot 3, silage 50 pounds and grain. Tho grain 
was alike for all, and was a mixture of oil eake, cotton-seed meal, peas, 
and barley. Eaeh lot also received 5 pounds of cut straw. The roots 
were turnips and mangel-wurzcls. During tin* 20 weeks of feeding, 
the steers on corn silage and grafti (lot 3) gained 212 and 221 pounds, 
respectively, as against 179 ami 188 pounds for the lot on hay, roots, 
and grain (lot 2), and 128 and 182 pounds for the, lot on hay, roots, silage, 
and grain. At the current market prices of feeding* stalls, viz, hay, 
$8, roots $4, straw $4, oil cake and cotton -seed meal $30, peas $20, and 
silage $1.40 per ton, the cost of food per head per day was $15.58 for 
lot 1 (hay, roots, silage, and grain), $19.23 for lot 2 (hay, roots, and grain), 
and $11.09 for lot 3 (silage and grain). 

“A ration of which the bnlky-fodder portion was mainly corn, silage 
was more profitable for the fattening of steers Ilian a ration of which 
the bnlky-fodder portion was mainly or wholly hay and roots.” 

This experiment was repeated in 189L and 1892, using three lots of 
t/wo-ycar-old steers, and feeding for eighteen weeks. The grain was a 
mixture of oil cake, peas, and barley. As before, the largest gains 
were given by the lot on silage and grain. Valuing the silage at $2 
and the other materials as before, “ the cost for feed consumed per 100 
pounds of increase in live weight was 02.95 per cent greater for lot 2 
(hay, roots, and grain meal) and 48.32 per cent greater for lot 1 (hay, 
roots, corn silage, and grain) than it was for lot 3 (corn silage and 
grain.)” 

The two vear-old steers fed for three months on silage 50 pounds, 
straw 5 pounds, and frozen wheat 0 pounds, “gained in weight an 
average of 159 pounds per head, and consumed on an average 59.88 
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pounds of feed per head per day, at a cost of 9.32 cents per head per 
day. The frozen wheat was valued at 35 cents per bushel.” 

Four three-year-old steers, averaging 1,251 pounds per head in 
weight, were divided into two lots and fed for eighteen weeks on silage 
alone and with grain composed of oil cake, peas, and barley, 2 pounds of 
each. The amount of silage fed was the same for both lots. The steers 
on silage and grain gained 155 and 102 pounds, respectively, and those 
on silage alone 7 and 50 pounds, respectively. 

Two lots of yearling steers were fed ad libitum on silage, roots, straw, 
and grain from December 1 to April 5, one lot in a cold shed and the 
other in the stable. 

“From this single test, it is not evident that there was an appreciable 
difference in the increase in the weight of the steers or in the quantity 
of food consumed, which was due to the place or Manner of feeding — 
stable vs. shed and tied vs. loose.” 

Two lots of calf steers were fed ad libitum for eighteen weeks on cut 
hay, roots, and grain, and on silage and grain. There was one Short- 
horn and one Quebec- Jersey in each lot. The gains on hay, roots, and 
grain were slightly larger, but the cost of food per pound of gain was 
also larger than on silage and grain. The Shorthorn in each case made 
the larger and cheaper gain in weight. 

From a comparison of the results of the above experiments with calves, 
yearlings, two-year-olds, and three-year-olds, the following conclusions 
are deduced: 

“(I) The cost for feed consumed per 100 pounds of increase in live 
weight was lowest in the case of calf steers, viz, #1.80 per 100 pounds. 

(2) The cost for feed consumed per 100 pounds of increase in live 
weight was 84.83 per cent greater by the three year- old steers than by 
the two-year-old steers. 

(3) The original weight, of the two-year-old steers was enhanced in 
value per pound quite as much by the feeding for eighteen weeks as 
was the original weight of the three year-old steers. 

(4) The original weight of the yearling and calf steers was not en- 
hanced in value per pound to any appreciable extent by the feeding for 
eighteen weeks. — e. w. a. 

Barley and malt as food for sheep, J< A. Voelokei? (Journ.Roy. 
Agr . Soc. of England, 3 (1393), si r. 3 , pp. 713-733 ). — In an experiment at 
the Woburn Experimental Farm in 1 882-83 it was found that the differ- 
ence between the feeding value of barley and of the malt and malt dust 
from a like quantity of barley was very small. In the presen t trial barley 
was compared with a mixture of barley and malt, and the effect was tried 
ot adding each of these to linseed cake. There were three lots of twenty- 
five Hampshire sheep, each about ten or eleven months old. For the 
ninety- three days of the trial, lot 1 received linseed cake; lot 2 equal 
parts of linseed cake and barley; and lot 3 a mixture of linseed cake, 
barley, and malt, in which the linseed cake constituted one half, equal 
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money values of barley and malt being used. All the sheep received 
Swedish turnips and clover liay* The cost of the grain food per ton 
was, linseed cake $49.70, barley $33.9/), and malt $07.90. The sheep 
in lot 1 (linseed cake) made an average daily gain of 0.53 pound, those 
in lot 2 (barley) 0.45 pound, and those in lot 3 (barley and malt) 0.45 
pound. The linseed cake, therefore, led in total gain, and considering 
the cost the conclusion was that it is more profitable to fped sheep on 
linseed cake alone than on half linseed cake and half barley, and that 
there is no advantage from partially substituting malt for barley. The 
advantage of the, linseed cake is still greater when the mammal value 
is taken account of. — K. w. A. 

Fattening lambs, T. Sitaav and O. A. Zavitz (Ontario College Sta . 
Huh. 77 and 7#, Any. .75, 189:3, pp. Jo). — An experiment is reported in 
feeding six hundred and sixty-six lambs, some of which were bought in 
eastern Ontario and some in Prince Edward Island. The lambs were 
purchased between August and the last of October, and during the 
fall were pastured in a large, field of rape grown as a second crop. 
Later they received hay, oats in the sheaf, cut turnips, silage, bran, 
and a mixture of oats and peas onground. They were fed twice daily ? 
and had access to salt at all times. In the spring one hundred and 
twenty lambs were sheared. The lambs were sold in lots between Jan- 
uary and the noddle of April, some in Canada, some in Buffalo, New 
York, and ninety-nine were sent to England. The price received 
ranged from 54 to 7 cents per pound. I n calculating the financial results 
the care and the value of the manure were, taken into account, and the 
feeding stub's were charged at the following rates: If ape pasturage 
$8.40 per acre, hay $9, unsheathed oats $0, silage $2, and bran $14 per 
ton; roots 0 cents, oats 20 cents, and peas 50 cents per bushel. The 
first cost of the Jambs, food, etc., was $3,003.39, and the receipts were 
$3,098.70, a total profit of* $035.37, or 95 cents per lamb, for the winter’s 
feeding. 

The ninety-nine lambs sent to England 44 brought the highest prices 
that were then paid for choice lambs. They sold well in competition 
with the best mutton of Wales and Scotland. While sheep brought 
alive from South America sold for but 0 pence per pound, dressed 
weight, these lambs brought 8 J pm ice per pound.” The cost of send- 
ing the lambs to England and selling them w as $357.09, or $3.01 per 
head. This included freight, food, care under way, etc. The profit 
realized on these, lambs was $53.07, or 54 cents per head.— E. w. A. 

Feeding shorn and unshorn lambs in winter, T. Hhaw and C. A. 
ZAVITZ (Ontario College Sta . Bui. No. #3, Nov . 27, 1892, pp. 1-6 ). — 
Twenty lambs were divided into two equal lots, and December 3 the 
lambs of one lot w r ere shorn, the others remained unshorn. From this 
time until April 12 the two lots were fed alike on a mixture of three 
parts of oats, two parts ot peas, and one part of wheat bran by weight, 
with sliced turnips, mangel w urzels, and hay atl Ubitvnt. The valuation 
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of the feeding stuffs was, hay $9 and bran $14 per ton, oats 20 cents, peas 
50 cents, and sliced roots 0 cents per bushel. The unshorn lot made an 
average gain per head of 45$ pounds, and the shorn lambs 31 pounds. 
They were sold at 7 cents per pound, live weight. The financial result 
was a profit of $31.40 for the unshorn lot and $34.01 for the shorn lot. 
The cost of food was practically the same for both, but $5.85 was re- 
ceived for the wool from the shorn lot. — E. w. A. 

Feeding lambs on different rations, T. Siiaw and < *. A. Zavitz 
{Ontario College St a. Bvl. No. S2, Nov. 21, pp. 7 , s). — Three lots of t wenty- 
five lambs each were fed from December 3J to April 30, one hundred 
and twenty days, as follows: 

Lot 1, grain mixture of oats, peas, and bran, with sliced roots and hay. 

Lot 2, whole oats, sliced roots, and hay. 

Lot 3, grain mixture, like lot 1, silage, and hay. 

In this experiment, therefore, silage was compared with roots, ami 
whole oats with an equal amount of grain mixture. The largest gain 
was made by lot 2, and the next, largest by lot 1. The cost of food per 
pound of gain was 8.47 cents for lot 1, 7.93 cents for lot 2, and 7.82 cents 
for lot 3. 

u Tn this experiment the rations with oats alone made mutton more 
quickly and more cheaply than the ration with oats, pints, and bran. 
While the ration with silage did not make mutton quite so quickly as 
the corresponding ration with roots, it made it more* cheaply,”' — K. av\ A. 

Butter fat in milk and cream, II. II. Dean (Ontario College Sta. 
Bui. No. 70) June 22, 1892, pp . 0). — This bulletin relates to the payment 
for milk at creameries on the basis of the fat content of the milk or 
cream furnished, The author indorses the Babcock test for this pur- 
pose. 

Observations are also reported on the variation in the percentage of 
fat in the milk of eight cows from day to day during eight days. “ The 
widest variation in the morning milk during forty-three trials was 
0.85 per cent, in the evening milk during twenty-live trials 0.75 per 
cent, and in the combined morning and evening milk during sixteen 
trials 0.00 per cent.” In a number of eases in which the percentage of 
solids in milk was determined by analysis and by calculation with the 
aid of the simplified formula, given by Babcock in the Annual ltcport 
of the Wisconsin Station for 1891, p. 292 (E. S. It., vol. iy, p. 189), the 
average difference between the two sets of results was only 0.20 per 
cent. — E. w. A. 

Butter-making on the farm in summer, IL H. Dean ( Ontario Col- 
lege 8ta. Bvl No . 75, June 22, 1892, pp. 7).— This popular bulletin dis- 
cusses the precautions to be exercised in the stable and in t he dairy, and 
gives directions for churning and butter-making in general.— K. w, A. 
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Isomaltose), A. Bau — Wockensch. Brauerel, 9, pp. 1421-1428; abs. in Chem, Centralbl., 
1898, 1, No. 4, p. 888. 
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Estimation of insoluble fatty acids, C. E. Causal, — Analyst, Feb., 1803, pp. 44, 45. 

The distillation of butyric acid, H. I>. Richmond. — Sins. »per. agr. lial., 

5; libs, in Analyst, Jan., 189$, p. 17. 

* Determination of salicylic acid in presence of phenol and its homologues 

(Bestimmuny der Saliei/lsanre bci Geyenwart von Phenol und den sen Homologen), A. Fa- 
JANS. — Chan.. Ziff., 189$, No. 5, p. 09. 

Recognition of minute quantities of tartaric acid in citric acid, L. Ckismkr. — 
Bill. Soc. Chim. de Bavin, 6 ( 1892), *er. 8, p. 28: aim. in Zcitsch. analyt. Chan., 82, Heft 1, 
p. 96. 

On the quantitative determination of tlieobromin in the cocoa bean ( Ucbcr die 
quantitative P*estimminig de* Theobromin in den (' avaobohnen ). 1*. SOss. — Zcitsch, analyt. 
Chan., 22, Heft /, pp. 87-82; aim. in t han. Zly., 1892, No. 6 , Nepal., p. 7. 

A modification of the Reichert-Meissel method ( Ueber eine Modification dev 
Nciehert- Meis*r*ch cu Mvthode), IT. Kltus.- — Schweiz. IVochensohr. Pharm 80, pp. 481-183; 
aba. in C hem . Cenlvalbt., 1893, I, No. 4, p. 322 , 

Methods of butter analysis ( Note* sur Vanalyse in beurve), L. Delaye. — Nev. 
intern. J'aUijtc., 6, pp. 639,5; ah*, in Chan. Caitralbl., 7892, I, No. 8, p. 282. 

Anew fat-extraction apparatus, J. Ouaitiai Client. Caitralbl., 7893, T, No. 2, 
p. '73. 

A new drying oven < Veber einvn ueuen Troekenschrank), M . Kaiiler.— Cheni. Cen- 
Ivalbl.. 1893, I, No. 2, p. 73, and. (Jinn. Zly., 7893, No. 3, p. 35, illustrated. 

Copper and iron vessels for laboratory use ( Ceber liupfev- und Eisenblascn fiir 
den Lahoratorinmsycbraueh), It. Ehkkt.— Chan. Ztg .. 1893, No. 8, pp. 86,37. 

Laboratory apparatus of aluminum ( Ceber liniye Labor atorinmyeruthe am Alumi- 
nium), <*. Hornkmann.— Chan. Zly., 1893, A o. 3, pp. 34, 85. 

The best source of electricity for chemical laboratories ( J r ebei'die zurekmassiyste 
ElcctriciUihupieUe fin ehcmische Laboratoricn), K. Eltis. — Chem.Zty,, 1893, No. 5, p. 66, 
and No. 7, pp. 97, 98. 

Pioceedings of the annual meeting of the Society of Public Analysts, Jan- 
uary, 1893 .— Analyst, Eeh.. 7892, pp. 35-4) 

The transpiration of scalded shoots (transpiration yelnuhter Sprosse), Josef 
IttmM. — Her. dent. hot. ties., 10, Heft 10, p. 6 f L 

The intensity of respiration in shade-loving plants ( Ceber die Athmungsintensitdt 
von ySehattenpflansen), Adolf Mayer. — Landir. Vers. Slat,, 41, Hejt 5 and 6, pp. 
44 1-447* 

The daily and hourly assimilation of carbonic acid by beet turnip, potato, 
aitichoke, oat, summer wheat, corn, and horse-bean plants ( Ceber tayliche und 
stiindlichc Assimilation einiyer Kulturpjlanzen), W. l\ rocks. — Not. Cenlralbl., 51, Nos. 
5 and 6, p. 182; aim. in Borsch, (leb. agr. Physik, 15, lleft 5, p. 445. 

Field experiments on fixation of free nitrogen, J. Ma&on. — Journ. Noy. Ayric. 
Soc. of England, 8 (1892), ser. 3, p. 651. 

Contributions to the morphology of the organisms of nitrification, 8. Wino- 
gradsky". — Arch. Sei. biol. St. Petcnsboury, 1892, pp. 86-137; aim. in Borsch, (leb. agr . 
Physik, 15, Heft 5, pp, 415 , 416. 

The production of albumen in the plant and the part played in the same by 
phosporic acid (Erzeu gang von Ehveiss in der Pjlanze and Milwirkuny dee Phosphor - 
saitre bin dersclben), Adolf Mayer. — Landw. Vers. Stat., 41, Heft 5 and 6, pp. 433-441. 

Concerning the temporary disappearance of secondary growth in thickeness 
of trees, L. Just (Be.obachtu ngen iiber den zeii lichen Verlauf des secundaren JLHcken- 
wachs turns der Bdume).--Ber. dent, hot, Gcs., 10, Heft 10, p. 587. 

The unequal thickening of the lignified parts of plants by reason of position 
( Veber das ungleichseitige Dickenwavhstum des Holzkorper in Bulge der Lage), J. WlES- 
Nkk. — Ber. deut. hot. Ges., 10, Heft 10, p. 605. 

Some oases of inversion in growth, M. 3. Masters. — Journ. Not., 81, p. 85, fig*. 5. 
Investigations on the localization of the vegetable oils in the germination of 
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seed (Bechirehcs sur la localisation des httiles graven dam * la germination dm graines), 
E< Milsn a HD . — ( <o nt p t . rend., 116 (M?) ? No. 3, pp. ill-114. 

Time of the appearance of trehalose in mushrooms (Bur Vdpoquo de V apparition 
(hi trehalose dans lee champignons), E. Bouiujri£u>T. — Hut. Noe. My col., 189$, No. 1 , p. 11. 

Sugar materials contained in mushrooms ( Mali tree entrees contention darn leu cham- 
pignons), E. Botikquklot. — Bui. Soc. Mgcoh, 189$, No. l % p. HI. 

The composition of bacteria as influenced by the material in which they grow 
(Die Zusammenseizitng dev Bacfcrien in Hire A bhdti gigkeit von dem Ntihr material) ,K.CitA- 
MKiL — Arch. Hyg.,16, Heft 2, pp. 151-19$. 

Separation of microorganisms by centrifugal force ( Separation des mkrobrga- 
nismett par la force centrifugi), K. Le/.e. — Compt. rend., 115(1892). No. 26, pp. 1817, 1818. 

Drainage waters of cultivated soils (Les at us de drainage des terras cultivees), 1*. 
P. Deh^kain. — Compt. rend., 116 (1898), No. 2, pp. 88-37. 

Relation between the height of the sea level and the soil temperature ( Der 
Einfluw der Mccrcshbhe an/ dir Boden tempera t nr, mit spezieller Bar U eksi eh tig n n g dor 
Bodenwiirme Miinehens ), E. EbekmaYEK. — Borsch. Gch. agr. Physilc, 15, Ueft5,pp. 385- 
399. 

Investigations on the effect of water on the growth of cultivated plants under 
various physical conditions of the soil ( Cntemieh ungen vber den Einjluss des Was- 
ters aufdas Wachsihmn der Eulhirpflanzen hvi vei schtedener physikalischer Besehaffenhdt 
des Bodens), E. Wollny. — Borsch. Geb. agr, Bhysik, 15, Heft 5 , pp. 421-432. 

Denitrifying organisms in soils, E. (lii.TA'i aud.E H. Abk.kson.— Arch. Neerlan- 
( buses , 1891, p. 841; ah's, in Borsch. Geb. agr. Bhysil, 15, Heft 5, p. 416. 

Relation between humus formation and lime content of soils ( Uebcr die Bezic- 
hnng zmschcn Ihtmifshildnny and K at k ye, halt der Bodrnarten), E. W. Hiloaud. — Borsch. 
Geb. agr . Physik 15, Deft 5, pp. 4o()-405. 

The behavior of iron oxide in the soil and in rocks (Das Verbal ten des Kisen- 
ojeyds in dem Boden vml den Gesteincn), E. Sachs, se ami A. liK(KEK . — La mho. Vers. 
Slat., 41, JTcft 5 and 6, pp. 453-460. 

Losses of nitrogen by manures ( Les pertes dr V azoic dans lev fanners), A. Ml'NTZ 
and A. C. UlRAlti k— C ompt. rend., 115(1892), No. 26, pp. 1318-1321, and 116 (1892), 
No. 2, pp. 108-111. 

Loss of nitrogen from manure ( Deperdition de Vazote dcsfumiei s ), E. Deuki LLY,~~ 
Brogrt's Agric. el Vi tie. f 10, No. 6, p. 121 

The fermentations of manuie (Bur les fermentations du funner), A. fliOHKUT,—* 
Compt. rend., 115 (1892), No. 26, pp. 7811-1313. 

The importance of lime and magnesia salts to agn culture (Dir Bed cubing der 
Kalk- and Magnesiasahc vi (hr Landwirtschaft), (). Lot t\Y.~ Landw. Vers. Slat., it, 
Heft o and 6, pp. 466-475, 

The condition of the phosphate market in Germany (Zur La/je den rimpliom'iu- 
irmarkln), J. II. ViniEI.. — Milt, dctil. landw. (ice., 189S-’93, No. 17, pp. 100-1'iJ. 

Report on field experiments in Schleswig-Holstein in 1891 with barley for 
brewing ( llcrielit iil>n ■ die Anbaurereuche mil Jtranyirnte in Svhlexwig- Hohtvin, 1801), 
A. Em mkim.inc. and II. Hilhkkt.— Utndw. Woehenbl. Schleewig Hvlnlein, 1803, No. 50, 
pp. 457-159, and A 'o. 51, pp 105-488. 

Kaugra buckwheat. — Kew Mine, lint., 78, p. 1. 

A contribution on some species of legumiuosse (Zur Kentnus einiger I, eg umi- 
nvreugatlungm), V. T a. time in.— for. deal. hoi. Gen., 10, Heft 10, p. 687, plate 1. 

Wood ashes as a fertilizer for tobacco (Die Hohanvhe ale Danger fiir Mesen 
mul Felder, namenUivb auch deren Kideutung Jiir den Tabakbau), Nbsklkk.— Woch- 
enbl. landw. for. Itaden, 7893, No, 83, pp. 356-357; abe. in GentralU. agr. Client., S3, Heft 
1, p. 64. 

The early formation of gluten in wheat ( 8ur 1c preexintence du gluten fan* le 

W), M. Rallaru. — Compt. rend., 116 (1898), No. 5,pp. 203-804. 
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Empirical formulas for fertilizers for grapevine * ( Formula empiriques de fu- 
mtiresjwur la mgne), L. I)HGUW,LY. — Progrbs Ayr. ct Title, 10, No. 4,p. 73. 

Piaster in viticulture ( Lepldtrc cn fiUcnUtire), G. Battancuon . — Progrbs Ayr. ct 
ViUo., 10, No. 5, p. 00. 

Synopsis of species of Canna, J. G. Baker.— Gardeners Citron., 13, pp. 43, 70. 

New species of orchids . — Knv Mwc. Rul., 73, p. 4. 

New species of Cycas, W. (^AititUTfiKiuL— ./ears. Hot. 31, No. l,pp. 1-3. 

Yew poisoning, W. Carkutukus ict a u—Jonrn'. Roy. Ay vie, Soc. of England, S 
{1302), »er. $, p. €93. 

On some weed seeds of importance in determining the origin of foreign seed 

( Ueber einige Unkr ants amen welch e un Ur Urns tint den fur die * Pro ven ien hestimmung 
ausliindischer Saatwaren uichiig tsind), O. BbiailAUlL— Landw. Vera. Stat. 41, Heft 
5 and €, pp. 449-452 

Some new Uredineae ( Einige none Umlmcen), P. I)i etjel. — lledw igia, 1892, Heft 

6, p. 288. 

Histological researches on Uredinece ( RcHurches histologiques sur lea Urddinbce), 
1\ A. Pangkakd and Safin Tkouffy. — Compl. rend., 11G {1803), No. 5, pp. 211-213. 

Finger and toe disease of turnips ( Plusmodiophom hmmow), W. Caufutiikhs. — 
Jo urn. Hoy. Ay vie. Soc. of England, 3 (1891). ser. 3, p. 793. 

Disease of chestnut trees ( Maladie de # chdlaigment), L. 1> eg fully. — Progrbs Agr . 
ct Vitic. , 19, No. 6, p. 125. 

Canker of larch, W. CAltRrrniKRs.— Jour. Roy. Agric. Soc. of Eng] and, 3 (1892), ser. 
3, p. 792. 

Injurious effects of Phoma betas on sugar beets ( I ebir dm die Zuvkcrriiben zerstbr- 
enden Pilz, Phoma beta*), Frank .—Zctfnc.lt. Zucherind.. 43 (1892), p. 904; Ghent. Zig ., 
1893, No. 0, Report., p. S. 

The repression of Phylloxeia (Die Relampfung der Uihlaus, Phylloxera vasiatrix), 
A. Eauimann . — Centrulbh agr. ('hem., 12, Heft /, pp. 8-J1. 

The origin and multiplication of Ephestia kiihniella in the mills of Franca 
( Origin c ct multiplication de UEphestm kuehnivUa dan# leu tnoulins en France), J. 
l)\K\8Z.—Compt. rend., 11 G (1893), No. 5, pp. 207-209. 

Effect of potash salts incorporated in the soil on beet nematodes ( Ueber den 
ICinjhiHH tier dem Roden, zu Dimgungsz weekm eiurcrUt hUu Kalina he anf die lldhtmnem - 
atode , IJeterodera schachtii), M. HoLULVNH.—ZcUsch. landw . Cent, Tor. Sachsen, Dee. 
1892, pp. 419-425. 

Effect of potash salts on beet nematodes (Fin fuss dir Kali so he auj die Ruben ne- 
mo lode), JIollklng. Zeitsch. Zuekerind., 42 (1895), p. 918; aim. in Them. Zig., 1895, 
No. 6, Report., p. 8. 

Examination of the lesidues from the manufacture of peanut oil( Enters uchun- 
gen iiber die FutUrnuiitcl den Handels; 111. Ruckstdnde der Krd unseal J abriku turn), 1\ 
UULJTZSOH. — Landw. Tors. Stat., 41, Heft 5 and 6, pp. 385-181. 

At what price and in what amount can dried beet residue be profitably em- 
ployed as a feeding stuff ? (liei welchen Pr risen nnd in t celehen Mengen kann die Terwen- 

dung der getrockneten Uiibensehnitzel in der Futterration rathsam erscheinenf) Krkmi*. 

Rraumchwg. landw. Ztg., 1892, No. 52, pp. 223-225. 

On the mustard oil content of rape and of oil cakes ( Ueber den Sen f big eh alt in 
Rapt* und Oelkwohm), A. Schuster and teKVKK .— Chem . Ztg., 1892, No. 104, pp. 1954, 
1955. 

The influence of light and darkness on the animal body (Einfluss von Lichi und 
Dunkelhpit anf den ihierischcn Orgatmmm), Gkakfkxbkegbr. — Pharm. Zig., 37(1892), 
p. 7.90; aft*, in Chem . Ztg., 1893, No. 6, Report., p, 8 . 

Influence of movement on the development of hens’ eggs (Influence da mourn - 
mont eur le dthcloppcmeni dee cenfadepoute), A. Maucacci. — Compt. rend., 116(1393), No, 
t,pp. 71-75. 
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Analyses of some cheese and milk samples ( Einige* A nalysen von Kobo und 
Milchprohcn), A. Stift. — Zeitseh. Nakrungsmitteluntersuch. u . Hgg., 6(1892), j). 464; 
ah 8. in Chan. Ztg., 189 2, No, 108 , Report., p. St Jp. 

The “acid butyrometric ” method of rapidly determining fat in milk (Die 
A <i d~ fin tyro m e tr i e aid uni venal Fcttbesti mm un gs-Meth ode) . — Chem. Ztg., 1892, No, 9 8 , 
pp. 1889-7840, 

On the Fennetier method for recognizing margarin in butter, A, Pirn.- Staz. 
8per, agr. ital 22, p. 181, 88, p, $8; abb, in Chem . Ztg 1898, No, 6, licpcrt., p. 7. 

Various papers on abnormal milk— A nalyst, Jan,, 7898, pp, 1-78. 

Is tartar emetic transmitted to the milk ? (Geht Tartarus stibiatm in die Milch 
fiber t) Ba UM.—AlonaP. prakt. Tierhcilhand., 8, Jleft 9; abs. in Che in. Centralbt., 7898, 
I, No. S,p. 108. 

Tests of various hand milk-separators ( Pnifnvg verschicdener Handmihshemlri- 
fngen), J. Kjkin and M.K Vns.—('entralbL agr. Chem,, 88, Heft l,pp. 47-49. 

Concerning the best form of separator for creamery use {Kin Bdtrag zu der 
Frage, Welches ist die bests Entrahmnngs machine fiir den Molkeretbeh'iebf), Zicc UKtt. — 
Zeitseh. landw. Cent . Fer. Sachsen. I)Bc., 1898, pp. 487-480. 

Cream-collecting creameries in the United States (Rahm-Sammel- M olhrr eimi 
in den Vemnigten Siaatenvon Nordamerila), A. G. Vikth . — Milch Ztg 1898, No. 48, pp. 
$06-807. 

Per cent of nitrogenous substances in grape must ( Ucberden UvhaUan stirtesioff- 
haltigen Subxiarizen in Tranbcnmostcn an s dem Anstattsgnt in S. Michele), E. Mach and 
K. Po KT K LV\. — La ndw . I cm. Stat., 41, Heft 4,pp. 804-809. 

Experiments on the diminution of the coloring matter in wines by keeping 
( Versuche iiber die Ah i aim des Farbstojfgchalfn hem Lagcrn der H ein), E. Mach and K* 
POKTELE. — Landw. Vers. Si at., 41, Heft 4, pp. 879-888. 

Changes in the acid and glycerin content of wine during fermentation and 
during keeping (Uebcr die Vfrandentngeti in G eh alt von gesammi Siiure und Glycerin 
wdhrend der Garung und Logoning der Heine), E. Mach and K. P< ) rtk le . — Lan dw. 
Vers. Stat., 4 1 , Heft 4, pp. 870-878. • 

Examination of the residue obtained by evaporating wine ( Sur le dosage de 
Vextrait laissc par V evaporation du via), J. A. Muixkk. — Ann. Chim. et Rhys., 87(189%), 
ser. 6, Nov., pp. 840-858. 

Boric acid as a constant constituent of beer and hops (. Die Borsdure cin steter 
Beg letter des Bwrm und ein wescntlichcr Bestandtheil des Hopfens), J. Bkanjl*. — Zeitsch. 
gemmnt. Brauwesens, 1898, p. 487; abs. in Chem. Ztg. 1898, Repert. p. 850. 

Improvements in the manufacture of vinegar (Nnter ungen auf dem Gebiete der 
Essig- Industrie), 0. BtkiN'MKTz;. — Ch cm. Ztg., 7897, No. 92, pp. 1788, 7724. 

On analysis of beeswax (Znr Analyse des Bienenwachscs,) K. Bkkjcdikt .—Ohm* 
Ztg. 1892, No. 102, p. 1922. 

Improvements in leather manufacture (Ncuer ungen auf dem Gebiete der Lederfa* 
bnkation,) Chem. Ztg., 1892, No. 101 , pp, 1901-1905 . 



Arkansas Station.— E. B. Kinsworthy. of Aikadclphia, find J. N. Tillman, of 
Fayetteville, have been appointed meinbms of thchu.udof (justecs, vice II. («. Bunn 
and W. B. Welch. The substation at Pine Bluil has been discontinued, and a new 
substation hits been established at Tamdeu, in the southern part of the State, where 
there are pine lands with light sandy soil. 

Califouxia Uni\I2KHI1Y and Stations, — M. Kellogg lias been elected president 
ol the university; U. D. Ciuiekshauh, toieman of the (’oast Range station, at Paso 
Robles, has resigned and If. Tyson has been appointed his successor. 

** The station at Berkeley has just tomplolcd extensive additions to the orchards 
and vineyards at the tour substations At the South (’alitoima station, m rhino 
Valley, about one hundred new varieties of giapos have been planted, each sort being 
represented by from twenty to thuty * mes. The vaneties are chosen with especial 
reference to the climate, many of the P< jmuh and south of Kuiopc v ai leties being in- 
cluded. Twenty species of I itit> have been sent for tiellis and oinainental planting. 
About 8 acres of new orchard have been planted at this station, all of new soits, 
including many seedlings of piomtse nevei before sent out. The collet (ions of 
prunes, walnuts, apricots, peaches, oranges, lemons, and olives at this station are 
now laiger than any pnvatc glower possesses and will he of gieat hortn ul t ural 
importance to southern California. 

“The station at Paso Robles in the Toast Range lias teceived large 01 chard addi- 
tions in the line of new vanetics of deciduous fruits. The vineyard, which boro 
licav il> last season, is alieadyso laige that only about tlilitv kinds could be added 
with advantage. 

“Tim station at Tulare City in the San Joaquin Valley iceeived trees for about an 
acre of now orchard and many seedlings, besides new ligs and grapes. 

“Thu Sierra Foothill station at Jackson, Amador County , has received ticca and 
vines of now* sorts to plant nearly 4 acres, besides now collections of olives, small 
fruits, etc.” 

Ueoiusia Station. — The station herd of twelve cows lias been successfully de- 
horned. The operation did not cause fever or diminution m the flow of milk, but 
made a favorable change in the dispositions ot the animals. 

Idaho College ani> Sta i ions.— Since the college opened in October, l$f*2, about 
one hundred and thirty students have been in attendance. Three stations have been 
organized in different parts of the State, at Orangeville, Idaho Falls, and Nampa, 
and preparations have been made to begin field experiments the coming season. The 
station staff is constituted as follows: Jb\ B. Gault, president of the Fniversity of 
Idaho; R. Milliken, director, agriculturist, horticulturist, and entomologist ; O. W. 
McCurdy, chemist and botanist; J. E. Ostrander, civil engineer; and 1, A. Funk, 
treasurer. 

Maine Station. — A u analysis of Marvin’s Electioneer Brand Horse and Cattle 
Food by the station chemist indicates that it is made up of linseed meal, with the 
addition of small quantities of fenugreek, camphor, and ginger, and that, if used 
according to directions on the packages, it has no special value either as feeding 
stuff or medicine. 
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Massachusetts TIatoxi Station - . — The Massachusetts Society for Promoting Ag- 
riculture has provided, for a large extra edition of Bullet in No* 20 of the station, 
which contains a report on a number of the more important injurious insects selected 
for description at the request of the society. 

Mississippi College. —Bulletin No. 1, issued January, 1803, by W. L. Hutchinson, 
►State chemist, contains notes on the analysis and valuation of fertilizers j tabulated 
analyses ol* 45 samples of commercial fertilizers collected during the season of ; 

guaranties of composition filed in the office of the State chemist, 1892->93 j text of the 
State law relating to fertilizers; and directions for sampling. 

Oklahoma College and Station. — The board of regents is at present consti- 
tuted as follows: It. J. Barber, Stillwater, president aud secretary ; A. A. Ewing, 
Kingfisher, treasurer; O.O. Blake, K1 Kcno, attorney; J. E. Quein, Edmond; J.O, 
Fletcher, Chandler. 

South Carolina Colikgk and Station.— J.S.Ncw man has boon appointed act- 
ing president and director vice H* A. Strode, resigned ; J. S. Biclcett has been added 
to the station staff as foreman of the f.iim. The board of control consists of M. L. 
Donaldson, chairman; J. E. Bradley, and 1). T. Kodfcaru. 

Washington Station.— J. W. Heston has been appointed president and director 
vice (I. Lilley ; E. It. Bake, vice-president and horticulturist; J. 1*. Hendricks, agri- 
culturist, vice J. O’B. Seobey; U. H. Watt, chemist, vice (I. U. Hitchcock; and C. V. 
Piper, entomologist. A small forcing house lias been erected, in which investiga- 
tions on a disease of tomatoes will be undertaken. A herd of seven Holsteius has 
been added to the farm stock. 

Austrian Agricultural Srnooi s.— Act ording to a statement of the Austrian 
minister of agriculture, published in Lunrh u. Fortittv. Fnlcrrh'htftzviUwg) Austria has 
102 agricultural schools, ilassifiod as follows: Agricultural and foresti.v schools, 15; 
agricultural winter schools, 20; dairy schools, 5; nursery schools, 5; schools lor 
gardening, horticulture, and hop culture, 17; m bools for brewing, malting, etc., 
4, The annual cost of these schools is about *M25,000. 

Seed Control Siahon at Vienna. — 'flic leport of this station for the year 
ending July 31, 1892, contains accounts of examinations of seeds of grasses, forage 
plants, sugar beets, grains, etc. The total number of tests dunng the year was 
2,980. 

Japan. — This Office has received the Seventh Statistical Ncporf of the Agricul- 
tural and Com morcial Department, and reports on experiments in rice culture in 
1891, and with varieties of wheat, barley, and rape, and with fertilize*# for these 
crops in J892, at the station at. Nishigaliara, Tokio. These documents are in the 
Japanese language. 

Dairy Industry op Denmark. — The preliminary report of C, C. Goorgeson, special 
agent of this Dcpailment, gives an account of the methods pursued by the Milk 
-Supply Company of Copenhagen and of a Danish dairy farm near the City ofVord- 
ingborg, together w ith data regarding the trade in Danish butter in the London 
market. It is stated i hat tin* uniformly good quality of Danish butter is largely 
due to pure cultures of cream ferments which arc in common uso in all good dairies. 
Those cultures are offered for sale by two or three laboratories and are propagated 
in skim milk at a given temperature, and are then used for Tipening the cream. 

Digestibility of pentose carbohydrates in feeding stuffs,— JgriculUvral 
Sdenod for February, 1893, contains 4 an article by Dr, W. E, Btoue and W. J. J ones’ 
on the digestibility of pen Use carbohydrates in feeding studs. Dr. Stone has 
given much study to this class of bodies, and previously reported a short experiment 
with rabbits on their digestibility. As is generally known, pentose carbohydrates 
are a class of bodies having the general formula 0 fl H« 04 , which by inversion yield 
cither arabinose or xylose. They have previously been shown by Dr. Stone to occur 
in considerable quantities in the nitrogen-free extract of hay and other coarse fod- 
ders, hence this information regarding fclicir digestibility forms a valuable contii- 
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button fed the knowledge of the digestibility of the nitrogen -free extract. From 
the trial with rabbits it appeared that about 60 per cent of the pentosans were 
digestible. The present study was made on materials furnished by Prof. Jordan, 
of the Maine station. These materials consisted of the feeding stuffs used in several 
digestion experiments with sheep, and the dung excreted. The experiments by Jor- 
dan had shown the percentages of digestibility of the different food nutrients of the 
material, some twenty in number. The experiments of the present series wore made 
especially to determine the percentages of pentosans which had been digested. 

This was done by determining the amount of pentosans fed and the amount of the 
same materials excreted in the dung. 

The following table shows the result of the study, giving the percentage of the 
nitrogen-free extract in the original material, percentage of pentosans in the same, 
and the percentage of pentosans found to be digested : 

Digestibility of pentosans in various course fodders. 


Kim l of food 


Phlcom pratcuMis. 

Early bloom 

Late cut 

Early bloom 

Lute cut 

Timothy bay (chiefly Phloem pratensis).. 


Dauthonia iminatu 

Atfrostiw vufgaii* 

CahmmgroafciH caimrioiisjs 

Triticmn repeim 

Hungarian grans 

Trif’olmm hybrid uni 

Field corn lotliioi 

Southern corn fodder 

Timothy hay and sugar bools 

Timothy liay and lutulmgas 

Timothy hay and wheat bran 

Timothy hay and gluten men I 

Agrostis vulgaris ha> and win it brail 
Agrostia vulgaris hay and wheat middlings 


Nitrogen 

free 

extract m 
food. 


Per cent. 

51 94 
55 51 
4<> 50 

51 11 
50. 17 
50. 10 
.VJ 07 
5.1. 4 ;; 
45 25 

52 94 
47 52 
44. 59 
52. 15 
40 09 


Pentosans 
in food. 


Per cent. 

15. 05 
10.17 
32 59 
11.26 
31 50 
12 25 
12 24 
15 27 
30 SI 
11 58 
111. 70 
8 85 
16. 46 
n 52 


Pentosans 

digested. 


Per cent. 

60.4 
62. S 
54. 6 

48.2 

48.0 

49.5 

68.6 

70.0 
90.4 

59.9 

68.2 
66.8 

76.0 

69.0 
71.2 

57.1 
45. 6 

59. 1 

61.1 

64.9 



The authors remark in closing : “ These results art* worthy of consideration. Twenty 
of the best-known food stuffs for cattle arc licre shown to eoutain a minimum of 
from 6 to H> per cent of their dry weight in pentosans, of which an average of only 
58.2 per cent is found to bo digestible. It appears then that while these bodies are 
to bo for the present classified among the carbohydrates, they are really much less 
digestible, and hence of less food value than the better known members of this 
group, such as starch, sugar, etc. In many cases the indicated digestibility is even 
less than that assigned to the fiber of the same material, and the average of all the 
experiments is but little higher than the corresponding average for the fiber. Indeed 
4 from the data at hand it would appear that of all the food constituents capable of 
digestible estimation, these are among the less soluble in the digestive fluids, alt hough 
commonly included among those substances which are regarded as in a high degree 
•digestible. 

“Not only do pentosans seem to be of low digestibility, but according to Ebstein 
the pentoses derived from them by hydrolysis (arabinose and xylose), are little if at 
all assimilated, although readily soluble. He has lately shown that pentose sugars, 
even in very small quantities, are not assimilated by the human organism. * * * 
In the light of Ebstein^ observations there is, moreover, good reason for believing 
that even such portions of the pentosans as are dissolved in the digestive tract, are, 
after all, not assimilated.” 
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Fkkdtxg stuff from MOLAgsKb.— - A company baa been formed in CSthen^ Ger- 
many, to utilize beet molasses by manufacturing it into a feeding stuff which can 
be conveniently handled and transported. It has been found that by mixing certain 
materials with molasses, which also adds to its value for food, a di\\ , mealy food can 
be produced. Experiments with this new molasses food by farmers and at some of 
the experiment stations are said to hav e given excellent results. Arrangements are 
being made to manufacture tins food in large quantities. 

Mali .fun rouim* diagnosis of giandkus. — An account of investigations on the 
use of mullein for the diagnosis of glandeis in horses and experiments with the 
albumosc extracted from cultures of the Bacillus malleus by E, A. Sekweinitss and F. 
L. Kilborne, of the Bureau of Animal Industry, was published in the Journal of 
Com par alive Medicine and I 'nor in ary Archives, \ol. 13, tyo. 11, pp. 643-657. 

New ursrs i uom Kansas. — Two now species of rusts from Kansas are described 
by V. Dietel in llcdu'ifjia, 181)2, Heft 6, p. 288. They are Pucci nia chbridh , parasitic 
on tlm Jou\oh of Vhloris m'ticillata , and P. harlholomewii , on the leaves of Boutiloua 
ohyoHtachya. , 

Blktting or apples. —A decay of Beauty of Kent apple is described in Garden* rV 
ChronicU , 13, No. 315, p. 47, as follows: The rind becomes entiiely blsuh, thickened, 
and lcathoiv, as though tanned, fhe flesh becomes a brownish soft pulp, de\oid of 
flavor, and of a gummy eonsistencc. An analysis of the lruit showed an outiro 
absence of malic acid, and the starchy mat lei had become converted ton semi- 
gummy substance. 

Bibliography qfAusikalian economic -botany.— Part I of a bibliogiaphy of 
Australian economic plants, by J. II. Maiden, has been issued by the Dopaitmcut of 
Public Instruction at Sidney. It is No. 10 of the Technical Educational Seiies, ami 
contains the bibliography of the following subjects: General economic plants, 
exhibitions, foods, forage plants, stock, poisons, drugs, eucalyptus and its oils, per- 
fumes and essential oils, gums, resins, Linos, luunna, dyes, tans, timbeis, libeis, and 
indexes to authors and subjects* 
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In a recent bulletin of tlie Massachusetts Stale Station (see p. 003) 
attention is called to two important factors in estimating the value of 
commercial feeding shifts, which are very often disregarded by purchas- 
ers. One. of these is the manorial value. The difference in the value 
of feeding stuffs in this regard may foe very great. At the time the 
bulletin was prepared, a ton of corn meal costing $24 had a mauurial 
value of $7.31, while an equal amount of cotton seed meal costing $28 
had a manorial value of $23,f>2. Obviously it would be poor economy 
to neglect such large differences in making selections of the feeding 
stuffs on the market. These are familiar matters to onr station work- 
ers, but there is still great need that the stations, especially in regions 
where soils demand the liberal use of manure, should continue to urge 
upon their constituencies the folly of buying feeding stuffs without 
considering their inannrial value. 

The other point emphasized in this bulletin is the great variation in 
the actual value of the same kind of feeding stuff as offered for sale at 
different times and by different dealers. The extensive use of a. variety ot 
commercial feeding stuffs, such as gluten meal, corn germ meal, brew- 
ers 7 grams, and other by-products, is so recent that comparatively few 
farmers have realized that while these materials may seem on casual 
examination to be good food for their animals, there may be deficiencies 
in their chemical composition, which make them almost valueless. The 
necessity for the analysis of fertilizers is now generally recognized and 
the regulations governing the trade in fertilizers are increasing in 
stringency. The inspection of fertilizers, inaugurated and still largely 
carried on by the stations, lias saved the farmers of the country millions 
of dollars. But the interests involved in the trade in commercial feed- 
ing stuffs are greater than in the case of commercial fertilizers. For, 
as Dr. Goessmann says, “the money invested by farmers for securing 
commercial feed stuff's as an additional food supply for home consump- 
tion, exceeds today many times the amount spent for commercial 
fertilizers.” 
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Analyses reported iu the bulletin”' show very wide variations in the 
feeding value of the same kind of feeding stuff. For example, in 22 
samples of gluten uieal the protein varied from 30 to 25 per cent, and 
the fat from 12 to <1 per cent; in .15 samples of wheat bran the protein 
varied from 20 to 15 per cent, and the fat from 6 to .1 per cent; in 4 
samples of brevers’ grains the protein varied from 33 to 1 0 per cent, 
and the fat from (> to 2 per cent. 

“The fact that the majority of t his class of feed stuffs are waste or 
by-products of other industries renders them in an exceptional degree 
liable to changes in composition. This feature iu their production de- 
serves a most careful consideration, from a financial point of view, ou 
the part of the buyer. * * * 

“The liability of pecuniary losses ou the part of the buyer, in conse- 
quence of exceptional variations in the percentage of nitrogenous or- 
ganic mat ter, crude protein or fat, or of hot Ip is quite frequently greatly 
aggravated by most unexpected serious fluctuations in the market, cost 
of leading feed stuffs. * * * 

“Names may remain the same, and in fact, do remain in some in- 
stances, while the composition of the article suffers serious changes in 
consequence of changes in the parent industry.” 

For these and other reasons the author of the bulletin believes that 
the trade in commercial feeding stuffs should be subjected to State 
inspection in the same way that the, fertilizer industry lias been. 
Whether such inspection is necessary or desirable we. do not now care to 
consider. But certainly the attention of farmers should be aroused to 
the importance of buying only such feeding stuffs as will meet their 
needs, and of insisting that, the dealers iu such products should guar- 
anty their composition. When once the agricultural public realize 
what is really involved in this business they will easily be able to devise 
methods for its proper regulation. 

One feature of the trade in commercial feeding stuffs which calls for 
special comment is that, relating to the so-called “ condi mental ” foods, 
lteceut analyses by the stations have shown that in a number of in- 
stances these preparations contain only ordinary food materials mixed 
with substances of doubtful medicinal value. When a farmer is asked' 
to pay for linseed meal at the rate of $1,000 per ton simply because a 
harmless quantity of fenugreek has been added to it he probably has 
some reason to believe that he is being imposed upon. The lordly 
name which the preparation has assumed will hardly increase the 
health of liis animals or relieve the leanness of his pocketbook. De- 
tective work may not be the highest service which the stations can , 
render to the former, but it may be and has been exceedingly useful. 



THE RELATION OF THE PHYSICAL PROPERTIES OF THE SOIL 
TO THE CULTIVATION OF PLANTS • 

l>r. Ewaiji Woluny. 

If the supply of atmospheric oxygen in the soil is reduced below a 
certain limit or ceases altogether, the processes of decomposition of 
organic substances take on an entirely different , character, chemically 
as well as physiologically, from those above described. In case of free 
access of oxygen the end products of decomposition are carbonic acid, 
water, and ammonia or nitric acid, but when the supply of oxygen is 
insufficient or is entirely cut oil* the following products may result: 
Carbonic acid, marsh gas, or hydrogen; ditfeient organic nitrogenous 
compounds, as leuoin, lyrosin, imlol, skatol. and primary amines; am- 
monia, nitrites, nitrons acid, or free nitrogen; and volatile, fatty acids, 
such as butyric acid. A peat like mass, designated as “acid humus,” 
is left behind. The kinds of compounds formed vary with the external 
conditions. 

The chemical phenomena of putrefaction, or decomposition with 
reduction, as this process may be appropriately called, have as yet been 
comparatively little studied, Nevertheless, the facts already at hand 
are such as to give a general idea of these phenomena, as will be 
explained in detail in the follow ing pages. 

Carbonic acid always appears among the products of putrefaction, 
but with a limited supply of oxygen its rate of formation is extremely 
slow in comparison with that which occurs when the access of air is 
unhindered. Only a small quantity of oxygen is derived from the 
putrefying substance itself, and this coined principally from its easily 
reducible constituents, namely, nitrates, nitrites, nitrous oxide, and 
also compounds of iron and manganese in their higher oxidation stages. 
Organic matter, during putrefaction, withdraws the oxygen of all these 
compounds energetically and under certain conditions, entirely. For 
instance, reduction of ferrous sulphate in sw amps, as Maercker has 
observed, may go so far as to result in the formation of ferrous sub 
phide.f 

During the changes accompanying putrefaction, a part of the carbon 
of organic substances appears in the form of marsh gas, and in conse- 
quence of the formation of ammonium carbonate the mass is alkaline. 
Acording to the experiments of Deh6rain,} this process seems to take 

* Con tinned from p. 543. 

t Zeitach. landw. Cent. Ver. Saoliaen, 1874, p. 70. 

t Compt. rend., 98 (1884), p. 377; 99, p. 45; Journ. do VAgr., 1884, No. 781 ; Ann. 
Agron,, 10, No. 9. 
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place only when oxygen is admitted from time to time. If this gas is con- 
tinuously absent for a long time the marsh-gas fermentation ceases en- 
tirely, and begins anew only when a certain quantity of oxygen is intro- 
duced.* 

Besides the process just described, still another form of fermentation 
may take place under certain conditions during putrefaction, which 
gives rise to the formation of hydrogen instead of marsh gas. This 
process is characterized by the acid reaction of the substance, which is 
due to (lie formation of butyric acid (Deherain). The presenee.of this 
may be easily recognized from the characteristic, odor of butyric ether 
which is produced at. the same time. Whether the hydrogen fermen- 
tation depends on the access of ox # \gon from time to time, as in case of 
the marsh gas fermentation, or whether this process represents that 
form of decomposition which takes place when oxygen is completely 
excluded, is still undetermined. 

The researches to which reference has been made show that t he nitrog- 
enous constituents are changed during putrefaction in part into the 
sparingly soluble compounds which form the humus, and in part into 
the nit logenous substances named abo\e. These latter include nitro- 
genous organic compounds, ammonia, the lower oxidation stages of 
oxygen as nitrites and nitrous oxide, and even free nitrogen. The 
formation of these hit ter products, w hich are particularly characteristic 
of putrefaction, have been* the subject of special study by Schlbsiug, 
(iayon, and Dupe, tit, I Deherain and Marqtionneyj: Konig and Kicsow,§ 
I>iotzell,|| Morgen and Kdnig.1l 

As has already been indicated the volatilization of organic sub- 
stances, when air is excluded, is comparatively slight, and the greater 
part of the material forms a more or less solid, dark colored, peaty 
mass. This substance once formed changes very slowly, even if com- 
pletely exposed to the conditions of decomposition with oxidation. As 
long as organic material "is undergoing putrefaction it will become 
richer in nitrogen and carbon, and poorer in hydrogen and oxygen. 
Inasmuch as the entire mass loses weight during decomposition, and 
as the quantity of mineral matter remains unaltered, provided it is not 
washed out, it is evident that the relative amount of mineral substance 
in the humus increases as the putrefaction proceeds.** The most of 
this mineral matter is, however, so inclosed in organic compounds that 
it is practically incapable of assimilation by the roots of plants which 
may come in contact with it. 

* lloppe Hey lor: Zeifftrli. phyftiol. Clieimo., 8, p. 214. 

tCouipt. rend., 95, pp. (HI, 1305. 

X Com pi. rend., 95, p. 091. 

$ Lamlw., Jfilirh., 1873, p. 107. . . 

IJZeitHcli. larnhv., Ver. Bayern, March, 1882. 

If Land w. Vera. St-sit., 30 (1884), pp. 199, 429. 

** Compare W. Detnier: Lamlw. Vert*. Stat., 14 (1871), p.248. 
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The extent to which microorganisms take part in the oxidation of 
carbon to carbonic acid has been so explicitly stated in the preceding 
pages that no further reference to it is needed here. The question 
now to be discussed is whether the other processes of putrefaction are 
referable to the same cause, namely, the action of microbes. 

The researches of Deh&rain show that the marsh gas fermentation is 
produced by the vital activity of lower organisms, inasmuch as addi- 
tion of chloroform, or heating at 85° C,, arrests the evolution of gas 
immediately. At the same time the mass remains alkaline and ammo- 
nium carbonate is found in the liquid. 

It was shown by the same experimenter that the ’hydrogen fermen- 
tation, which is characterized by the formation of butyric acid, is also 
caused by microbes. Their activity was apparently not dependent on 
the introduction of air from time to time — distinction from marsh gas 
fermentation — but seemed to take place when air was excluded. As 
regards the question whether the marsh gas and hydrogen fermenta- 
tions were both caused by the action of one and the same ferment, the 
difference of the action being determined by the constitution of the 
medium in which the organisms developed, or whether the two kinds 
of fermentation were due to distinct ferments, it was decided by Dehe 
rain that the latter hypothesis was the more probable, and that gen- 
erally the one ferment excludes the other. (Jayon* also found numer- 
ous bacteria in stable manure, which was putrefying without access of 
air, and under these conditions evolving marsh gas and carbonic acid. 

In like maimer the reduction of nitrates seems to be a physiological- 
chemical process, as has been shown to be. t he ease with t he opposite 
process, namely, that of nitri Heat ion which results in the formation of 
nitric acid. The conditions of this reducing process have been studied 
by Uayon and Dupetit.t These experimenters observed that as micro- 
scopic organisms became plentiful in the solutions of nitrates under 
experiment, the nitrates themselves gradually disappeai’ed. That the 
microbes caused the reduction of the nitrates is evident from the fact 
that when the solutions were sterilized by heating, by chloroform, or 
by sulphate of copper they remained clear and unchanged. These 
organisms cease their activity entirely or to a marked degree when 
spread over large surfaces, and thus exposed to the atmosphere* The 
temperature most favorable to their development, lies between 35° and 
40° C. These organisms reduce the nitrates until free nitrogen is 
formed* 

Both the investigators observed still another microorganism, which 
withdrew only one third of the oxygen from the nitrates, thus chang- 
ing them into nitrites.}: 

The morphological clmraeters of the bacteria in question, through 

* Journ. tie l’Agr., 1884, No. 881, p.507. 
f Compt. rend., 95, pp. 644, 1365. 
t Compare E. Br6al: Ann. Agron. 18 (1892), p. 181, 
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whose vital activity the various processes of putrefaction are deter* 
rained, have not as yet been definitely determined. According to F. 
Cohn* the Bacterium termo is the ferment of putrefaction in the same 
way that, yeast is the alcoholic ferment, but from lack of sufficient 
observations it is as yet impossible to decide to w hat extent this hypoth- 
esis corresponds to the actual facts. It is probable, however, that 
various organisms take partin putrefaction; as, for example, it may be 
assumed with certainty that the Bmilhi* amylobacter of Van Tieghem 
plays a very important role in this process. From a biological stand- 
point the organisms in question are to be classed with the anaerobic 
ferments — bacteria which are active only in complete absence or with 
an intermittent supply of atmospheric oxygen. 

The existence and activity of the bacteria which produce putrefac- 
tion are of course dependent on their environment, and changes in the 
latter cause many changes in the phenomena which they manifest. 
Let us first consider the need of oxygen. The, organisms in question, 
which belong to the strictly anaerobic class, as, for instance, Bacillus 
amylobacter , thrive without oxygen when they are in a favorable, medium 
of growth ; for access of oxygen reduces their development to a mini- 
mum or arrests it entirely. Nevertheless some forms appear to be 
able to exist only with an intermittent supply of oxygen. Nencki and 
Nageli made the very interesting observation that fermentative bacte- 
ria, which increase vigorously without oxygen when placed in a solu- 
tion well adapted to fermentation, require oxygen for their activity 
when placed in a less favorable culture medium. 

Just as every process ol* vegetation is dependent on the nature of 
the surrounding medium, so the fermentative, activity of the putrefac- 
tive bacteria is controlled by the conditions of temperature. The case 
here is analogous to that which obtains in decomposition with oxida- 
tion. From the data at hand, it appears that when the organisms in 
question arc in a suitable culture medium the range of temperature 
in which they are able, to grow is wide and has a high optimum. For 
instance, Bacterium termo develops between f> and 40° O.; the optimum 
is situated between JO and 35° O. The Bacillus amylobacter } according 
to Fite, has its optimum at 40° C. and its maximum at 45° O. The 
temperature of growth with some kinds at least seems to be higher. 
Numerous bacteria can withstand temperatures below the limit of veg- 
etation without harm; indeed their life persists at temperatures so low r , 
that the range in this direction may be spoken of as unlimited. The 
upper limit of fatal temperature for the vegetative cells of most forms 
is about the same as that of the majority of plants, namely, 60-60° 0. 
Some, however, can withstand temperatures of more than 100° 0. 

From these considerations and the experimental results cited it 
is plain that the occurrence and activity of the various lower' organ- 
isms which produce the different processes of decomposition are do* 

* Btfitrage zur Biologie der Pflunzeu, X, p. 109. 
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pendent on certain conditions It lias been shown that the quantity 
of air available is a deciding factor of two processes which are of the 
greatest importance to agriculture, viz, decomposition with oxidation, 
and putrefaction or decomposition without oxidation. 

When oxygen has free access to organic substances up to a certain 
limit, decomposition with oxidation will take place; but when the sup- 
ply of air is diminished or cut oft* altogether decomposition with 
reduct ion (put refaction) will appear. Moreover, it is evident from what 
has been said of the conditions of decomposition that the functions of 
the organisms which take part, in t lie fermentative processes are accel- 
erated in proportion as the intensity of the individual determining 
factors increases; that on reaching a certain limit a maximum of the 
effect of these functions is attained; beyond this limit it decreases and 
finally comes to a standstill; or, as a result of the development of 
large numbers of other organisms to whose* multiplication and activity 
the changed conditions are favorable, the decomposition process may 
take on an essentially different character. 

These considerations make it possible to obtain a correct idea of the 
relation of the physical properties of the soil to the fermentative proc- 
esses. The very factors Ilia tare the most important for the life of 
the microorganisms which cause feimcutafivo decomposition are con- 
trolled exclusively by the physical conditions of the soil. It is therefore 
clear that the latter play the largest part in deciding the destiny ot 
the organic material which is contained in the soil or added to it in 
manures. In fact, the decompositions which are. constantly going on in 
cultivated soil, and which arc chemically of such great importance to 
its fertility, are entirely dependent on the relation of the soil to air, 
water, and heat. 

This principle may be illustrated by examples. In the first place, 
it is evident that the permeability of the soil to air must be taken 
into account in order to determine which of the two different processes 
of decomposition will take place in a given case. In soils of a very 
tine texture, and which on this account are aerated with groat difficulty, 
especially when they have not been tilled for a long time, or in those 
which are filled with w at er during the whole year and t hus do not per- 
mit access of air, putrefaction of their organic substances takes place 
as a rule. This process is characterized by a change of the organic 
matter into a peatlike mass (acid humus) and by a multitude of deoxi- 
dation processes which result in the formation of products either use- 
less or harmful to vegetation. 

The decomposition of organic matter with oxidation can take place 
in the soil only when air has access. Agricultural soils may origi- 
nally possess the needed permeability, as is the ease with all soils 
of a coarse texture— -sandy soils for instance — or it may be im- 
parted by suitable tillage. When the soil is tilled regularly and at 
short intervals, decomposition with oxidation usually takes place in 
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the tilled surface st ratum. At the same time deoxidation processes go 
on in the deeper, undisturbed subsoil. The occurrence of these two sets 
of phenomena has given rise to the expression “oxidation stratum ” 
and “ deoxidation stratum,” as suggested by Mulder.* Evidently the 
direction which this process takes is of great importance to the fertility 
of the soil. This will be seen from the fact that the formation of such 
fermentative products in the soil as are capable of assimilation by the 
plant, or if not assimilable are harmless, is possible only as the result 
of decomposition of organic matter with oxidation. Putrefaction, or 
decomposition with reduction, on the other hand, produces for the most 
part such compounds as arc either difficult of assimilation, L <?., worth- 
less, or positively harmful. When, therefore, a soil originally possessed 
or in course of time has acquired such a character that its organic 
constituents undergo putrefaction, the object in cultivation should be 
to so change the surface stratum as to promote oxidation. 

Aside from the permeability of the soil to air, its behavior towards 
water and heat exerts a determining influence upon the process of de- 
composition. The smaller the amount of water a soil can hold the 
slower the fermentation, and conversely. If, however, the quantity of 
water becomes so great as to reduce the amount of inclosed air to a 
minimum, putrefaction instead of decomposition with oxidation takes 
place. The experiments on the influence of heat already cited make it 
plain that as the temperature of the soil is higher the decomposition of 
organic material xvill be accelerated, and in proportion as there is free 
access of air the quantity of plant food rendered assimilable by decorn- 
posit ion with oxidation will be increased. 

From the fovegoingconsiderationstliemeaniug of the terms “active” 
and “inactive ” as applied to soils is evident. An active soil is one in 
which the conditions are favorable to oxidation. In general it may be 
assumed that oxidation will go on most rapidly and completely in a soil 
permeable to air, with a medium moisture content, and at a high tem- 
perature. A soil must be characterized, as inactive if it offers great 
resistance to penetration of the air, if it is wet or dry, and if its tem- 
perature is low. Jlefwecn these two extremes various intermediate 
stages may occur as one or another factor becomes the controling one. 

If in accordance with what has been said we may regard it as settled 
that the processes of decomposition of organic substances are almost 
entirely determined by the physical properties of the soil, it will also 
be seen that the influence which these same conditions exert on the 
chemical processes in the tilled soil extend to the weathering of the 
mineral components as well as to the behavior of the dissolved sub* 
stances in the soil. 

From a chemical standpoint the process of weathering is of the great* 
est significance to the fertility of the cultivated soil, inasmuch as its 

* Mulder: Chemie der Ackerkrume. German translation by MUller, Berlin, 186$, 2, 
1 >)>. 28 - 34 . 
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rate determines the amount of assimilable plant food which will be 
formed from the undissolved but soluble minerals of the soil. Bearing* 
in mind that the chemical processes of weathering are accelerated with 
the increase of oxygen and carbonic acid, it is plain that these processes 
are dependent, if not entirely, at least in a great measure, upon the 
physical properties of the soil. The consi derations above cited thus 
explain what are the conditions under which decomposition will be rapid 
or slow. As the rate of fermentative oxidation is faster or slower, the 
quantity of carbonic acid formed will, 1 m* greater or less and the proc- 
esses of weathering will go on with corresponding activity. The same 
facts explain why the weathering is so much more rapid in the well 
aerated surface soil than in the subsoil, in which no considerable cir- 
culation of air is possible. Add the fact that the rate of weathering 
increases with the fineness of the soil, and its physical character 
becomes of the greatest importance in controlling the processes which 
go oil wi tli in it. 

The physical properties of the soil exert an influence on the behavior 
of soluble plant food in that, on the one hand, the absorptive [lower of 
the soil for mineral matters, and on the other the amount of loss by 
leaching is dependent upon them. 

In regard to the first of these two points it must be assumed from the 
recent researches of Van Bemmelen* that besides the absorption of 
plant- food in the soil which is dependent on chemical changes, an 
absorption due to physical and mechanical canoes also exists. This 
latter results from the presence in the soil of substances of a colloid 
nature, such as colloidal clay, amorphous mdithic silicates, colloidal 
silicic acid, oxides of iron and manganese, Uiiimis, etc. These colloid 
substances have the property of forming a jelly like mass with water, 
from which they can be treed only w ith the greatest difficulty. This 
colloid substance impregnated with water, or 4 * hydrogel, M dries out 
extremely slowly. 

If the air dried hydrogel is treated with solutions of acids, bases, 
salts, etc., the water and dissolved substances are, to a certain extent, 
taken up and the jelly-like mass retains certain constituents, just as if 
it were vegetable or animal protoplasm. Although the union is a com- 
paratively weak one, it requires repeated addition of water or long- 
continued washing out to remove the absorbed materials. 

The absorption of certain substances depends not only upon the na- 
ture of the colloids and of the salts, but also upon the concentration 
and temperature of the solution. Besides this a certain amount of de- 
composition of the salts in solutions may be caused by the colloid sub- 
stance. For example, the hydrogels of iron oxide and alumina with- 
draw a part of the acid from ammonium salts in aqueous solution. 
Further chemical substitutions may take place if a hydrogel absorbs a 

* Laudw. Vers. Stat. 35 (1SS8), pp. 00-136. Keeucil des travaux chimiquee des 
Payo-Bas, 7 (1888), No. 2, p. 37. 



634 EXPERIMENT STATION RECORD. 

salt from its solution* and another is dissolved in it, For example, if 
lime is absorbed by silicic acid and chloride of potassium is added to 
the solution, more or less of the calcium will be replaced by potassium, 
and chloride ol* calcium goes into solution, so that potash, lime, and 
chloride of calcium will be combined. 

The substances which have been described are styled by Van Bem- 
melen ** absorptiou compounds,” and they play a most important part 
in the absorption phenomena of the cultivated soil. Their general 
characters, the processes of their formation and decomposition, and 
their composition are so little understood that researches leading to 
the discovery of the causes which produce these absorption phenomena 
would be of the highest value. Still enough has been shown to lead 
to the assumption that they arc dependent on physical instead of purely 
chemical forces. 

* For the present purpose it is enough to know that the cultivated soil is 
provided with substances which, in a mechanical way, assistin retaining 
soluble plant food, and that the capability of the soil to protect the 
soluble substances which may be formed in it or added to it from being 
washed out by the percolating rain water is dependent on the nature 
and amount of colloid substance present. At the same time it must 
not be forgotten that purely chemical processes explain part of the 
phenomena of absorption. 

The permeability of the soil to water, and the nature of the solu- 
ble substances which it contains, as well as its absorptive power, 
determine the amount of loss by leaching. As a rule the most of the 
valuable ingredients of plant food, as potash, ammonia, and phos- 
phoric acid, arc absorbed, but nevertheless one of the most important 
compounds fails to be retained, namely, nitric acid, which occurs in 
the soil in nitrates, and is formed with extreme vapidity in well aerated 
soil by the action of microorganisms, as has already been mentioned. 
Although a part of the nitrates in the soil may be held by physical 
absorption, still the greater part must remain in solution on account 
of the easy solubility of all nitrates, so that a chemical absorption is 
impossible. Aside from the danger of being washed out of the soil 
entirely, this part of the nitrates is subject to loss by being carried 
by the percolating water into the subsoil, where it is nearly or quite 
out of reach of the plant, and finally it may escape in the drainage. 

The extraordinary proportions which this loss by leaching may 
assume were first pointed out by Lawes, Gilbert, and W&riagton.* In 
their experiments the loss of nitrogen in form of nitrates from am 
unmaimred field of wheat amounted to 16 to 18.5 kilograms per hectare 
per annum, and from plats receiving mineral fertilizers alone 19 kilo- 
grams. This loss of nitrogen in cultivated land was comparatively 
high on account of the wet seasons of 1870~’80 and I880~>81, during 
which these experiment* w ere conducted. The lota from those plats 

* Joum. Roy. Agr. Boo. of England, 17, part 1 and 2; IS, part 8 and 4. 
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which had received nitrogenous fertilizers was very much higher; it 
increased with the amount of ammonia salts added, became still larger 
when only a partial ration of mineral fertilizers had been added to the 
ammonia salts, and reached an extraordinary amount when ammonia 
salts alone were added. The use of nitrates resulted in a greater loss 
than when the equivalent amount was added in the form of ammonia 
salts. When the ammonia salts were added in the autumn most of their 
nitrogen was carried away in the drainage during the winter. 

The average yearly loss of nitrogen in the drainage for thirty years was 
as follows: With uo nitrogenous fertilizer, 11.3 to 13. 9 kilograms per 
hectare; with 48.7, 97.4, and 149.1 kilograms of nitrogen in the form of 
ammonia salts, which were generally added in the autumn, the loss was 
estimated at 21.5, 35.0, and 47.9 kilograms, respectively; and with 97.4 
kilograms of nitrogen, alone or with varying amounts of mineral fer- 
tilizers, the losses ranged Irom 35 kilograms when large quantities of 
mineral fertilizers were added to 48.9 kilograms w hen ammonia salts 
were used alone. The losses varied inversely with the amount of avail- 
able potash and phosphoric acid. 

Such facts as these leave no doubt that one object of cultivation 
should be to reduce these evils to a minimum, on account of the value 
of nitrogen in the form of nitrates, in which form it is one of the most 
important plant foods. Precautions should be taken both to prevent 
the collection of large quantities of nitrates in the tilled soil, and also 
to diminish the amount of percolating water. 

The danger that large quantities of nitrates may be carried into the 
deeper strata of the soil inereases, other conditions remaining the- same, 
with increase in the amount of water percolating through it, and also 
with its permeability. Inasmuch as different soils naturally possess 
this property in differing degrees, the loss of nitrogen from this cause 
will (lifter very widely with the physical character of the soil. Fur- 
thermore, since penetration by water involves penetrability by air also, 
the amount of nitritieation will vary proportionally. The damage is 
greatly aggravated when the amount of percolating water is increased, 
as is the ease when atmospheric precipitation is large or the amount 
of drainage w ater is made greater by the method of treating the soil, 
as occurs when the land lies fallow or is covered with inert material 
which prevents evaporation. 

It is evident that the leaching out of plant food by soil water affects 
the nitrates chiefly, and the amount of loss, other conditions remaining 
the same, will depend on the absorptive power of the soil and the ease 
with which water passes through it. It is likewise evident that the 
physical properties of the soil exert a great influence on the quantity of 
plant food which it contains. The importance of using such methods 
of tillage and cultivation as shall best regulate these factors of produc- 
tion needs no further comment. 

2X468— No. 8 2 
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0. THE RELATION OF THE PHYSICAL PROPERTIES OP THE SOIL TO 

EACH OTHER AND THEIR RESULTING DIRECT AND INDIRECT IN- 
FLUENCE UPON PLANT GROWTH. 

In the two preceding chapters the influence, direct and indirect, 
which the physical properties of the soil — texture, temperature, and 
moisture — exert individually upon plant growth has been discussed. 
It now remains to inquire into the laws which govern their conjoint 
action, since in actual practice the results are the product, not of a 
single factor, but of the cooperation of many factors. 

From analogy it may be concluded that the most favorable conditions 
will exist in the soil when its mechanical constitution is such as to be 
most advantageous for each and all of the processes which depend upon 
access of air, moisture, and heat. This state of things rarely, if ever, 
occurs in nature. One or more of the conditions of growth which are 
altered by the three factors just named will always approach in a greater 
or less degree the minimum or maximum of intensity. What the 
direct or indirect influence w ill be under those conditions is a question 
which may be answered by reference to the law s of vegetable physiology, 
to various facts of observation, and to investigations made for the 
special study of the subject. 

With reference to the laws w hich govern plant life, and which have 
been more or less closely studied, it may be concluded that the develop- 
ment and yield of crops are dependent on those factors of production 
which, under the existing conditions, act w ith a minimum or maximum 
intensity. 

This may be illustrated by the following examples: In the case of a 
sandy soil with only a small water-holding power, neither the high 
temperature which it usually possesses nor the easy permeability to 
air is of avail to vegetation because of the lack of water. In the same 
way a normal water content, that is, one which otherwise would serve 
for a maximum yield, may fail of its natural effect because the soil is 
not warm enough, as is often the ease on northern exposures ; or the 
water content may be so excessive that the interstices of the soil are 
filled, free access of air is prevented, and growth is retarded, no matter 
how favorable all the other physical conditions happen to be. Soil 
moisture and soil warmth exert such an influence on the plant that the 
factor which is present in minimum or maximum intensity is the gov- 
erning one. This naturally applies not only to the factors just men- 
tioned, but to all the physical conditions of the soil wfldeh exert an in- 
fluence upon plant growth. In view of the fact that the optimum of 
efficiency of a given factor is situated at a mean bet ween the minimum 
and maximum of its action, as was show n above, it becomes the task 
of the practical cultivator to so regulate the physical properties of Ms 
soil as to bring about the changes most favorable to plant growth. 

The activity of the organisms which cause the decomposition 
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organic matter is governed by the same general laws. Here also the 
determining factors are air, light, and moisture, if the influence of 
all these bears in the same direction they will mutually aid each other, 
and if all external conditions are favorable the activity of the organisms 
will reach its maximum. For this reason like quantities of organic 
substance will decompose with greater intensity in proportion as the 
temperature ami amount of water are increased. A very interesting 
example of this is presented in the following experiment of the writer 11 
on a compost soil: 

Variation# of amount* of carbonic acid in the soil with variation* of temperature and 
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Under ordinary conditions the several factors do not exert their 
action in the same direction, but in opposite ones, and on this account 
the results may vary very greatly in character. Thus, tor example, 
the effect of temperature will be modified or entirely counteracted 
under certain conditions, if there is not enough water in the soil. A 
striking example of this is furnished by another experiment of the 
writer, also with compost soil: 


Variation * in amount# of carbonic arid in Ihi #mf with variation * of t» mperatnre and 

moisture. 
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The highest tempera! ures, 40° aiul 50° ( could not exert their full 
influence, because the quantity of water in the soil was insufficient. In 
like manner the quantities of moist iut more favorable to decomposition, 
viz, 4<i.8 and 80.8 per cent, did not produce their full effect on ac- 
count of the low temperature. The other factors, likewise, which 
determine the activity of soil organisms, are governed by the same 
principles. From’ this follows a law of great importance iu relation 
to the decomposition processes of organic materials, viz, the decom- 
position of organic materials in the soil is governed, quantitatively and 
qualitatively, by factors which range from minimum to maximum. 


E, Wollny; Joura. Landw, 34 (1886), p. 319. 
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What the mm It will I >e, in any given case can be judged only by the 
application of these principles. For example, no matter liow favorable 
the corn! it ions of warmth and permeability may be, oxidation processes 
can only proceed slowly when an insufficient amount of water is present. 
Nor can decomposition with oxidation and nitrification go on energeti- 
cally, no matter how favorable the conditions of moisture and heat, if 
the soil is lacking in permeability to air. Keeping in mind the gen- 
eral laws by which these processes are governed, no special difficulty 
will be met with in determining, under the immediate local conditions, 
which factor is the controlling one, and consequently what compre- 
hensive and practical measures should be taken. 

D. THE SOIL FA < 'TORS OF PLANT GROWTH WHICH ARK ALTERED BY 
PHYSICAL AGENCIES AND THEIR RELATION TO OTHER FACTORS 
OF PLANT GROWTH. 


It can not tail to become evident from further consideration of this 
subject that the efficiency of the general factors of plant growth, i. e. y 
light, heat, and plant food is also determined by the physical properties 
of the cultivated soil, and that the latter act here also, in accordance 
with the same law which governs them in their direct and indirect in- 
fluence upon vegetation. 

An abundant supply in the soil of the nutritious material which is 
necessary to the production of the crop and which otherwise would 
bring a maximum yield, must fail to give the looked for harvest if the 
soil contains too little or too much water. 

In illustration of this the following experiment by the writer* may be 
cited: Hummer rape was grown in glazed flower pots, each containing 4 
kilograms of chalky , sandy soil, rich in humus. To the soil of the differ- 
ent pots different amounts of water were added. The soil of a part of 
the pots, each of which contained six plants, received no fertilizer, 
while a mixture of Peruvian guano superphosphate and sulphate of 
potash was added to the others at the rate of 5 grams per pot. The 
yield was as follows: 

Varying effee.ts of fertilizers upon summer rape with different quantities of water in the 

soil. 
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• E. Wolluy i Dor L&ndmrtli, 76 (1890), p. 463, 
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When tlie water content of tlie soil was either too large or too small 
the effect of the fertilizer was only partial, but with a medium amount 
of moisture — the optimum, or condition as regards moisture most favor- 
able to grow th — the most marked effect of the fertilizer on the yield 
was obtained. 

In further experiments to determine the influence of the physical 
properties of the soil upon the utilization of fertilisers by the plant, 
wooden boxes 30 cm. square and 20 cm. deep, wit h perforated bottoms, 
were sunk to the top in sand. The boxes were tilled with sifted sand, 
all from one source, but of different degrees of Oneness, (liiano, at the 
rate of 10 grams per box, was added in some of the boxes, wdiile the 
others remained without fertilizer. Nine stalks of summer rye were 
grown in each of the boxes. The yield is given in the following table: 


flffeei* of fart litters on the growth of nji m sod* of different degrees of fineness. 
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The influence of the fertilizers became more and more marked with 
the increasing fineness of the soil, because, without doubt, its supply 
of moisture increased in the same proportion. 

The fact that plant growth is favored by increasing the thickness of 
the filled stratum is in the main to be accounted for in the same man- 
ner (provided the roots do not penetrate into the subsoil), inasmuch as 
the absolute quantity of wafer which is at the disposal of the plant is 
thus increased by the deeper tillage. Furthermore, the deeper the 
tilled stratum is, the better the root sure enabled to spread over a large 
area, and thus to utilize the moisture and plant food at their disposal. 
From this the conclusion may be drawn a priori that the action of the 
fertilizer will be increased with the depth of the tilled stratum. 

lu fact, this is the case, as is shown by the following experiment of 
the w riter: The surface soil of an area of 32 square meters, which was 
about 35 cm. deep and consisted of a chalky, gaudy humus, was removed 
from the porous subsoil of calcareous gravel. This area was t hen divided 
by strong boards at right angles to each other into eight parcels, each 
containing 4 square meters. l>irectly upon the subsoil, which was 
partly artificial and was thoroughly permeable, a surface soil was 
relaid. The eight plats were divided in four pairs. The surface soil 
in the different pairs was 40, 30, 20, and 10 cm. deep, respectively. 
Four plats, one of each pair, were left without fertilizer, while to each 
of the other four was added a mixture of Peruvian guauo superphos- 
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phate and sulphate of potash at the rate of 250 grams per plat. The 
yields of Hummer rape from the several plats, taken from a row (dis- 
tance between rows 25 cm.), which had received the same tillage in 
all the plats, were as follows: 

Effect oj depth of tiiUuje upon action of manure* and yield of crop s of summer rape. 
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In this case the effect of the fertilizer became more marked as the 
quantity of soil at the disposal of the plant was increased. 

The physical properties of the cultivated soil influence the action of 
the other factors of growth in the same manner as they do the action 
of the supply of nutritive materials. Thus, in general, leaving out of 
account the factor of plant food, light and heat can have their full 
effect only in proportion as t lie mechanical condition of the soil is such 
as to insure a sufficient supply of water to tlie crop. Otherwise, how 
ever favorable may be the light and heat, the development of the 
plants will bu retarded to an extent dependent on the condition of the 
soil. 

An experiment by the writer illustrates the part which the moisture 1 
content of the soil plays under these conditions. Tlie arrangement of 
the experiment was as follows: Summer rye was grown in pots con- 
taining a chalky, sandy, humus soil, which contained water to the ex- 
tent of cither 20, 40, or 00 per cent of its entire water-holding capacity. 
The pots, each containing seven plants, were divided in three series, 
each series being made up of pots with the three different proportions 
of water. One of these series was placed in each of the three divi- 
sions of a glass house, lu these divisions a special contrivance made it 
possible to provide for light of different degrees of intensity.* The 
yields of the experiment were as follows: 
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Yield of straw. 

Watri 




— 


- — , — — 

iu ami. 

Strong 

Medium 

Weak 

Strong 

Medium 

Weak 


I'Sl't. 

light 

light. 

light. 

light. 

light. 

J‘er ct. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

20 

4. 1 

3. l 

2 2 

0.9 

0.2 

fi.fi 

40 

8 1 

«. G 

5 0 

23. 0 

36.2 

12,6 

00 

11 0 

1U.0 

7.3 

28,4 

12.fi 

13.5 


* The. temperatures of the throe eompar fcmmita who sved a gradation corresponding 
to the intensity of the light, although less pronounced. 
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The intrinsic productive capacity of the plants with the aid of the 
light was manifested in proportion as the soil contained an abundant 
or medium quantity of water. x\.s long as the water supply was in- 
sufficient — 40 and 20 per cent— the supply of light had little effect, 
because the water, which is an indispensable factor of vegetation, was 
present in too small quantity, and in accordance witii the law of the 
minimum, this completely regulated the production of organic sub- 
stance. 

It is hardly necessary to bring forward further proof that the physi- 
cal properties of the tilled soil and the influences which they exert are 
determinative for the utilization by the plant of the nutritive material 
of the soil and for the other factors of vegetation. If the one set of 
conditions docs not supplement the other the yield of the crop will be 
diminished, and treatment which would otherwise be the most condu- 
cive to growth will fail of its full effect. Such considerations as these 
and the array of facts which have been brought forward lead to the 
conclusion that the law of the minimum of each of the factors of vege- 
tation indispensable to the plant extends to the fullillment of the .sev- 
eral physical conditions of grow lit (Orth.).* jOr, to state the principle 
in another way, tin* yield of a crop is limited by the chemical factors 
of growth, including the soil ingredients of its food, and it can not rise 
above the limit determined by the lowest element in the food supply, 
Jn like manner the yield is regulated by the physical factors, air, 
moisture, and heat, and can not exceed the limit imposed by that one 
of these factors which has the minimum efficiency.— Ki>.| 


I'oiBtli. Gob. Agr, l’]i\ mk, 1 ilSTS ), p. 72. 



ABSTRACTS OF PUBLICATIONS OF TIIE AGRICULTURAL EXPERIMENT STATIONS 

IN THE UNITED STATES. 


BOTANY. 

A. O. Titric, Editor . 

Flora of West Virginia, C. F. MiT.LHPAron (T Vest Virginia 8ia . 
Bui. Mo. thine, pp t .775-/V/7, plates ,: J ). — A preliminary nitalogue 
of the plants of West Virginia, compiled from various sources. In ad 
dition to tin* enumeration of Mil' species the author gives the collectors 
and places of collection. Two new mosses (Divruuodoniium eirghtieux 
and J). millspaughi), a new scale moss {PUtyiochila virginiea ), and a 
new fungus of insects, probably parasitic, to w is given the name 
( l ylindroeola dendroetnni, are described, the mosses by Mrs. ii. (*. Brit- 
ton, the hopntica by A. W. Fvans, and tin* fungus by (J, H. Peek. The 
second species of moss and the hepatica are illustrated. 

Of Anthophyta there are enumerated 50 4 genera, represented by 
V>21 species; of Ptei idophyta, 15 genera and 44 species; of Brvophyta, 
60 genera and 115 species; and of Thallophyta, 94 genera uud 167 spe- 
cies, making a total of 07i> genera, represented by 1,4445 species and 
varieties. ( )f the latter number 195 are introduced and r, 452 native spe- 
cies and varieties. The author has adopted 1755 as the fundamental date 
in determining the, prioiity of names and has given double citations of 
authors as far as lie was able to do so. Among the well known genera 
affected bj a strict adherence to this law ol priority are the following: 
Byndexmon thuUetroides (Anemonella thuUetroides). Bieneulla (IHcentra), 
Neokeria {Vorydnlis)^ Varda mine (Dentariu). Am pel idea* ( Vitnaw), Vitis 
qvinquefolia ( A mpelopsis quiuqne folia), Pu n rent (Valyeunthus), Therofon 
(Boykinia), Mierttmpelis ee hi nit hi ( Eehinoeystis lobalu ). I her input {Vryp- 
toUenin), Lueinnria ( Lin Iris), Kiduniu (Aefinotneris). Adopogon (Kri- 
yia)i (Iryeocens mucroeurpus ( Vaerinium maeromrpou), Parra {Vhhna* 
phila ), liypopifys monotropa (Mount ropa hppopitys), Asperifoliw ( Bora- 
yinetv). Physalodes ( Mieandru ), KocUia (Pyvnanthcmum), Agustaeht (Lo- 
phunlhns ), H ieoria {(\ anjit ), M ataxia (Mierostylis), Leptorvlm (Lipath), 
(Jyroxtarhyx (Spiranthes), UnifoUnm (SmUaeina), Ohrosperma ( Amian - 
I hium), Spnthyema (M ymplocarpun), Chmmraphix (*S Harm% Bomatown* 
clmix (I yen si a). Sieylhu/iu ( Trio din), JJysIrix (Asprella)^ Varymrpm 
(hiarrhena), and Panieularia ( Olycnia ). 
m 
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The (specific changes are too numerous to list in this connection. A 
supplement {pp. 519-527) gives a list of the fossil flora* containing 37 
genera and 199 secies and varieties. The material for this list avus 
largely contributed by II. D. Lacoe. 


WATER. 

Analysis of water, W. O. Stuijbs (Louisiana Stas. But. No. IS, 2d 
#er.,pp. 528, 529 ). — Analysis of 1 sample of water to determine its fit- 
ness for stock* 


FERTILIZERS. 

W. H. Oka i, I'tlitor. 

Fertilizer analyses at Louisiana Station, W. (\ STrnns {Louisiana 
Stas. But . No. is, 2d ,svv„ pp. 500-^28 ). — This contains a list of licensed 
dealers, with guarantied analyses of (heir brands; the text of the State 
fertilizer law; a discussion of the nature and source of fertilizing mate- 
rials; notes on valuation, and tabulated analyses of 48 samples of fer- 
tilizing materials, including ammoniated superphosphates and guanos, 
acid phosphates, cotton seed meal, tankage, bone meal, mineral phos- 
phates, fish scrap, dried blood, sulphate of ammonia, nitrate of soda, 
nitrate of potash, kainit., sulphate of potash, muriate of potash, gypsum, 
cotton-hull ashes, bat manure, and poudrette. 

Commercial fertilizers, M. A. SrovKLL (Kentucky Sta. But. No. IS, 
Jkv., 1892, pp. */). — Tabulated analyses and valuations of 4 samples ot 
raw bone manures and lfi samples of other fertilizers and superphos- 
phates. 

Inspection of fertilizers in Connecticut (Connecticut State Sta. 
Bui. No. Ill, Ike., 1892, pp. 2t >). — Analyses of 115 samples of commer- 
cial fertilizers, with notes on guaranties and valuation. 

Of the 40 brands (of nitrogenous superphosphates] reported 11 are below their 
minimum guaranty in rouped of one ingredient, and 4 in respect of two ingredients. 
That is, one third of all the nitrogenous superphosphates in our market contain less 
of one or of two ingredients than they are claimed to contain. * * 

The average cost of the nitrogenous superphosphates, excluding two analyses in 
winch cost exceeds valuation by considerably more than 50 per cent., is $55.28; the 
average valuation, $25.46; and the percentage difference, 27.8. Last year the corre- 
sponding figures were: Average cost, $25.03; average valuation, $28.13; percentage 
difference, 20.0. * * * 

Of the 39 brands of special manures analyzed, 10 arc below iho manufacturer’s 
minimum guaranty in respect of one ingredient, ami 1 is below in respect of two 
ingredients. 

The average cost per ton of the special man urea has been $38.28, the average valu- 
ation $30.70, and the percentage difference 25, a little higher than in case of the 
nitrogenous superphosphates. Last year the corresponding figures were: Average 
cost, $38*84; average valuation, $31.01; percentage difference, 22.8. 
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FIELD CROPS. 

A, 0, Tju k, Kililor. 

Field experiments with corn, A. T. Neale (Delaware Sia . But. 
No. 14, Dec., 1891, pp. $-12). 

Synopsi #.— A report on (l) u t<*st of Early Mastodon, (l?') experiment in dotaB»oling, and 
(3) fertilizer test. Early Mastodon gave good yields and large ears. De tassel- 
ing inereased > ield aud weight of ears. Nitrate of soda seemed to enable young 
plants to resist iflxoet attacks. 

Test of Early Mastodon variety. — This variety is sail! to be a cross 
between White (Jap and Early Roe dent, and the claim is made by 
seedsmen that it grows to a height of la to 17 feet, with ears 9 to 11 
inches long and carrying 20 to of rows of kernels, and that it matures 
within one hundred days. T1 was planted at Dover on a sandy loam 
and at Newark on heavy clay. At Dover the yield per acre was from 
54 bushels on unfertilized plats to 70 bushels on plats fertilized with 
nitrate of soda and muriate of potash, the average being 00 bushels. 
At Newark the yield was 02 bushels per acre. About one hundred and 
twenty days were required to grow the crop. The ears averaged 8 to 9 
inches in length. Approximately 10 per cent of selected ears had more 
than 20 rows of kernels per cob. A dry ear w ith 21 rows measured 2| 
inches in diameter, 8 inches from the large end. Of this diameter one 
half w as occupied by the cob. 

Jtctassrling. — Tin* tassels were removed from about half the stalks on 
a plat at Newark. It. w as calculated that- an increased yield of 44 bush- 
els was caused by defasseling. The ears on stalks not detasseled aver- 
aged about 11 ounces in weight and those on the detasseled stalks 10 
ounces. 

Fertilizer test , — Notes aud tabulated data are given for an experi- 
ment with various fertilizers on corn. The results were materially 
affected by the ravages of a new insect pest-, a corn crambid, described 
on page 002. There were, indications u that nitrate of soda aided the 
young corn plants in resisting the attacks of in soots.’’ 

Experiments with cotton, 1892, A. J. Bondurant and J. Clay- 
ton (Alabama College St a. Ihtl. No.40, Jan., 1893, pp. 15 ). — An account of 
a test of varieties and of experiments with different kinds of fertilizers. 

Test of varieties. — Tabulated data for 30 varieties. The larger yield 
of seed cotton by the short staple varieties was more than counter- 
balanced by the higher price obtained for the long staple cotton. The 
highest valuations were put upon W. A. Cook, Oolthorp Eureka, and 
Wonderful. Cataeaos or Peruvian cotton failed to mature. 

Experiments with fertilizers. — An experiment with acid phosphate, 
alone and combined with cotton seed meal, begun in 1890 and reported 
in Bulletins Nos. 22 and 32 of the station (E. S. &, vol. II, p. 548, ax*4' 
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irr, p. 684) was continued in 1891! without the additional application of 
fertilizers. The results indicated that the chert of the cot ton-seed meal 
had been exhausted but that the acid phosphate still continued to 
increase the yield. 

In an experiment with different forms and combinations of fertilizers, 
nitrogen alone produced a very much larger increase of yield than either 
phosphoric* acid or potash. The largest yield was obtained with acorn 
plete fertilizer, closely followed by that with stable manure. A com- 
bination of acid phosphate and cotton seed meal (240 pounds of each 
per acre) was the most profitable* fertilizer. 

A compost of acid phosphate, stable manure, and cotton seed when 
applied February 21 gave* a somewhat larger yield than when applied 
May 9. just before planting. 

Tabulated data are also given for experiments in which acid phos- 
phate was compared with raw phosphate, and salt, muriate of potash, 
kuinit, and Thomas slag wen* used separately. 

Field experiments with forage plants, barley, oats, and wheat, 
W\ ('. STPiins t fjonisiana Shis. tint. Xo. 2d see., ftp. — An 

account of (experiments with a large number of specie* and varieties 
of forage plants and grain, most of which wen* eanied on at all three 
of the stations in Louisiana. 

Forage plants . — Ten or 12 saccharine varieties of sorghum out of over 
100 varieties grown for sugar making ha\e been used for green fodder. 
The varieties recommended for this purpose an* Eaih Amber, Early 
Orange, Coleman Hybrid, and Link Hybrid, which can be cut in suc- 
cession through tin* season. The following non sacehai ine sorghums 
have been successfully grow n at tin* three stations: Kaffir eorn, millo 
maize (white and yellow), duna (white), Egyptian wheat, Egyptian rice 
corn, and Jerusalem eorn. Teosin to grow s well throughout the State, 
and yields a \er\ large amount of green fodder (o\er 50 tons per acre 
at Audubon Park). Pearl and Herman millets have been found useful. 
Holden Wonder millet is deemed worthy of extensive trial. Japanese, 
Eurojiean, and American Siher Hull buckwheat have produced large 
amounts of forage and sometimes (but not in wet seasons) of grain. 
The Japanese variety is decidedly the best. When mixtures of the 
above mentioned crops, except buck wheat, were spread before horses, 
mules, and rows, they were eaten in the following order: (1 ) Saccharine 
sorghums, (2) teosinte, (J) pearl millet, (4) millo maize, and (5) Jeru- 
salem eorn, Kaffir eorn, and Egyptian corn. 

Descriptive notes are given on 17 varieties of eowpeas which grew 
luxuriantly throughout the State. Of these, Unknown, Clay, and 
Black are especially adapted to green manuring. “ Unknown is a 
late, but prolific bearer of seed. For table purposes some of the white 
bunch varieties are preferred.” Lath if r us satirm and L. sylvestris, as 
grown at the stations, u are strangely alike in appearance and habits of 
growth.” The latter is now growing u moderately well.” i4 It has been 
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with great difficulty that any of this genus has been grown* They 
appear delicate when young and are easily crowded out by native 
grasses when sown in spring unless carefully protected. Planted in 
the fall they grow but little in the winter and still require protection 
iu the spring.” Vicki sativa, V . villosa , and an undetermined species, 
known as Chinese, have grown fairly well when sown in the fall and have 
given one cutting of hay of medium quality. Alfalfa grown on alluvial 
land at Audubon Park has given six or seven large cuttings of lmy each 
year; at Baton Rouge it has done fairly well but at Calhoun it has 
made a sickly growth even with fertilizers. Other species of Medieatjo 
are of comparatively little use. Crimson c lover planted in the fall will 
give two or more crops of hay if cut before blooming, but requires reseed- 
ing annually. Red clover does fairly well and white* clover grows 
luxuriantly in southern and central Louisiana. Japan clover (Lespedeza 
striata) has proved valuable for hay or pasture in northern and c entral 
Louisiana. Beggar w eed [Desmodium a mile) grows luxuriantly, but the 
hay is u w oody. M 

The following ha\e proved partial or total failures: Lupines, sain- 
foin, serradella, soja beans, sulla {lledysanon eoronaritun,) kidney vetch 
(Anthyllis vntneraria ), Bokhara clover, and alsike c lover. 

Brief notes arc gi\en on 3U species of grasses sown in the fall and 47 
sown in the spring. The following arc* recommended for trial : (1) Sown 
in the fall — redtop (Ayrostis rulyaris), tall meadow oat grass {Arrhata 
therum a venaven m), A vena s ter I Us, Japanese r\ e grass (Ayropyrn ntjaponi- 
earn ) , Browns pinnatns , rescue glass [Browus nniidoides), orchard grass 
(DavtyUs ylomerata), Italian rye grass (Lolinm italienm), Phalaris av 
ruleseensj and Texas blue grass (Poa aravhni/era ); (U) sown in the 
spring — (Jhtoris svluvurtziana , Paniviun palnuri , Andropoyon anna lotus , 
and Venehnts montan ns. # 

The follow ing analyses were made of samples of forage plants at 
Baton Rouge: 


Analyses o f fat <hj< plants. 



Kentucky blue grans* PtHtjnufcivis) j 
Orchard {l>a<'ttflis ylomnutu/ J 
Kmrliah i\\© ffiass (Lid turn /a i time) 
Tumdhy {f’hteum pralense) . . , 

JKedtof> {Ayrostih vulyan.s) 

Tall meadow oat gians ( Arrhenuthe - 

rum avrnactujti) 

V civet or meadow noft ^iuhm ( U ole as 

tana tun) 

Burr or California olovei (Meilteayo 

waculata ) 

Altai fa or lui cm (Med kayo natua) 

iind clover (Tt {folium pi ate use) 

CriniHOii clover (Trtfoltum incur na- 

tvm) ... 

Texaa blue genus (Poa arachnOc a) . 


WuU-i. 

Protein 

1 at. 

1 j her. j 

XltlOgMh 
free » v tract 


1 

Pet it/it 

! 

1 Percent. 

Per cent. 

Per cent. 

Per cent. 

Per emit. 

12 r, 

1 8 (HI 

3 3f> 

i»:t ,no 

42 78 

10. 10 

J 2 8- 

7. *: 

,1 70 

28. 35 

:i«. f»o 

lo, 75 

l i SI | 

1 7 78 

;; tu 

25 It 

30. 0.J i 

10.33 

14 f.l 

8. ,ie 

I 48 

! 20. Chi 

34 23 

0. 75 

14 14 

7.88 

a.w 

| 23. 52 

38.20 

11,54 

1 <>. (tj) 

7. 04 

:i oo 

23, 05 

40.02 

M 23 

112. 70 

10 50 

3. 65 

26, 45 

34.50 

12.05 

li. ir* 

12.05 

4 35 

31.70 

30 07 

9 n 

10 04 

12.25 

a. 6i 

31,05 

34. 00 

& to 

32.85 

14.87 

5.40 

25. 28 

32. 07 

9.44 

13 37 

34. 04 

4.00 

20. 23 

ao. m 


10.08 

11.70 

4.21 

30.28 

04.35 
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Barley , — A brief account of a fertilizer test with Bust Proof and Win- 
ter Grazing barley. The former variety gave much the larger yields in 
every case. Cotton seed meal (200 pounds) and acid phosphate (100 
pounds) applied at planting were effective fertilizers. 

Gain . — This crop lias been successfully grown for several years at all 
the stations by using pure “rust proof" seed and planting in October. 
Relatively large yields have been given by Red Rust Proof, Virginia 
Gray Winter, Beardless Rust- Proof, and Prince Edward Island. At 
Audubon Park two crops of fodder and one of grain are obtained from 
a single planting. 

Wheal. — Tabulated data are given for 10.5 varieties grown at Calhoun 
from seed obtained af t lie California Station and K1 varieties from 
Louisiana seed. AH the varieties from California failed at Baton 
Rouge. The following gave profitable yields at Calhoun: Fulcaster, 
Ghttka or Odessa, Tuscan island, White Ronghtcn, 'Mediterranean, 
Red Russian, Harris, Russian Red Bearded, Mold White Winter, Good 
Wheat, Purple Straw, Winter Genoese, and Fulcaster Winter. 

Lathyrus sylvostris, K. A. Smyth, an. ( Virginia Shi. Bui., Ko. 20, 
Se) >L, /*V>2, pp. -PI ). — A eonipilcd account of flat pea (Bathyrus syt - 
rtsfrix), which the station proposes to test. The following analysis by 
the station ehemist was made from plants grown in tin* State : Moisture, 
tdl percent; dry matter, 0:». 00: in dry matter— ash,f}.02; protem, 18.75; 
fiber, 51.00; nitrogen free extract, 55.71 ; fat, .‘5.72. 

Sugar beet culture in Arkansas Valley, F. L. Watrous [Colorado 
Sta. Bui., No. 21, Ovt.. pp. .7-7 ). —Notes and tabulated data for 

experiments af the substation at Rocky Ford, w Inch indicate that with 
careful eulti\ at ion and proper irrigation sugar beets may be success- 
fully grown in this region. 

Potato culture in Arkansas Valley, F. L. Watrois (Colorado St a. 
Bui. No. 21, Oet., /.s/PA pp. S-11). — An account of endeavors to raise 
potatoes in a region whore it was popularly supposed that this crop 
would not grow*. 

The method used during two seasons with considerable success is 
described as follows: 

On laud occupied by sugar boots the season previous, straw was placed to a depth 
ot 8 or 10 inches. Juno f> the follow iug season, the straw was burned and the ashes 
plowed under at owe. Then on the Pth and lOtli one louith of an acre wa« planted 
to Heed of Mammoth Pearl and another fomlh a<*re to Hose Seedling. f fbe seed was 
cat ju large-sized pieces, with one and twoeju'H, and planted in furrows 1 tod inches 
deep. 

As soon as tops appeared above the ground, a light, barrow was brought into use, 
and this was continued at in tennis of a few days until the tops were so large an to 
make the work injurious, after which time thev were cultivated with a small, fine- 
toothed cultivator. When the ground was partially shaded by tops, a furrow w as 
run between each two rows from north to south. On August 14, when plants were 
ill blossom, the ground being dry, irrigation was commenced. The water was con- 
lined to furrows and allowed to run long enough to moisten the rows quite thor- 
oughly. By this time the roots were spreading so far that cultivation would have 
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been injurious, so that in order to keep the soil in healthy condition it was neeessary 
to irrigate about once a week for the remainder of the season, which was done. 

Potatoes were harvested October 7. The plat of Kose Seedlings produced at the 
rate of 108 bushels per ac.ro. The plat of Mammoth Pearl at the rate of 252 bushels 
per acre. Those potatoes in both instances were of most excellent quality. * * * 

7’hete is jot much work to be clone in this line, but in the mean time it is believed 
an> farmer may raise potatoes, sufficient at least for home consumption, by following 
the methods described in this bulletin and epitomized below: (1) P elect the best 
soil; ^2) cover with straw in winter; (2) burn just before plowing and plow deep; 
(4> use seed from higher altitudes; (5) plant very early or very late, 5 inches deep, 
in rows north and south; <6) stir the surface soil frequently when the plants are 
small; and (7) irrigate, if needed, in furrows when plants are in blossom, and after 
they are once wet never allow them to get thoroughly dry until growth ceases. 

Sugar beets in Wyoming in 1892, K. 10. Slosson (Wyoming Sta. 
I liil. No. a, l)cc„ jsgp.pp. iti, pbticx :>). — ISiuff notes 011 the culture of 
the crop mill tabulated data for analyses of beets grown at the six 
experiment farms and by farmers in different parts of the State. 

The 71 analyses of sugar beets made this year give an average of 15.69 per 
rent sugar in juice. or ir».8r» percent sugar in beets, with a purity of 78.69* The 
sample beets, front which those analyses were made, wore grown by 18 ditferent 
farmers, representing all part* of the State. The beets grown in 1891 on t he experi- 
ment fauns averaged 15.79 per cent sugar in juice, with a purity of 78.98. The 
average of about 1 10 analyses of Wyoming beets of the seasons of 1891 and 1892 is 
therefore 16. 21 per cent ami 78.59 pm iiv . * ’ " 

Them* result's show that, rich sugar beets cun be grown in many parts of Wyoming. 
In no ei op reported lias the pet cent of sugar fallen below 12, the lowest marketable 
late. 7 lie. price per ton at which heels eon hi ho raised is inmost eases leas than 
they would bring at the ordinary factory rates. It appears that the advantages of 
hnv ing the right amount of water at the right time as m irrigation more than com- 
pensate for the additional labor of irrigating. Of the two principal varieties, the 
analyses of the Vilmorin Improved average 16.85 per cent and the Klein WanzJebtm 
15.98, a ditleieneo of almost l per cent in favor of the former. Tlio Lane Imperial 
gives rather poor results. 

Tobacco culture, li. J. Kkdimism; ( (honjla Bln. Bui. No. 19, Dee., 
is<w,pp. 227 - Jia. /).— A brief am ount is given of mi experiment at 
the station in growing tobacco, with a view to determining the adap- 
tability of t-his crop to the conditions of soil and climate of Georgia. 
Five acres were planted with Long Leaf Gone]) and f Jester varieties* 
Most of the land used was gravelly loam, w ith yellow ami red (day sub- 
soil. The seed was sown January 21 and February II and transplant- 
ing was done from May 10 to June 27. Fertilizers were applied per 
aero us follows: Acid phosphate, 408 pounds; sulphate of potash, 150 
pounds; nitrate of soda, 200 pounds. Worms greatly damaged the 
crop. Harvesting and curing commenced August 15 and was finished 
October 25. The curing was done by the “leaf-cure’’ method* The 
cost of the crop per acre is estimated as follows: Preparing land and 
seeding, *2.72; fertilizers, *8; transplanting, *5,10; cultivation, *2.25; 
destroying worms, *10; harvesting and wiring leaves, *0; curing, *4; 
grading. $0; total, *42.07. The yield per acre was 000 pounds, which 
would bring *00 at 10 cents a pound, leaving a profit of $17.03, Iti* 
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believed that with more experience in the management of the crop bet- 
ter results will be obtained. 

Somewhat detailed dircctiouK are given for growing, harvesting, ami 
curing tobacco. 

Field experiments with wheat, A. J. Bonder ant and J. Clay- 
ton (Alabama College SI a. Hal. No. :jf), Nor., IS');*, pp. 7 ). — A report on 
experiments made with a view to encouraging the growing of wheat in 
Alabama. In two experiments Purple Straw, Bichdle de Naples, and 
Bieti varieties were planted on quarter acre plats fertilized with cot- 
ton-seed meal, .‘100 pounds, and acid phosphate, 200 pounds per acre. 
When the same number of kernels of each variety were sown t he yields 
were nearly alike, but when the same lminbei of pounds of seeds per 
acre were used the yields varied from 0 to 11 bushels per aere. The 
cost of grow ing an aere ol wheat was estimated as follows: Breaking 
land and seeding, #1 : seed (1 bushel), $1; fertilizers (500 pounds), $5; 
harvesting and threshing, £1.50; total, £S.50. The indications were 
that with Purple Straw, or any equally good variety, 15 bushels of 
wheat per aere eould he obtained in the region of the station in an 
ordinary season. Tabulated data arc gi\«»n for 15 varieties of winter 
wheat tested at the station in 1802. The largest yields were Purple 
Straw, 17; Anglo < 'unadiun, 1 t»A ; Burliest of All, 15, and White Chaff, 
L'l bushels per aere. Brief reports aie given from eight farmers who 
made experiments with wheat in different parts of the Slate. 

Wheat, fertilizer tests, 0.0. Nouise ( Virginia Sta. Hal. No. 27, 
Oeb, pp. u:>~<r/). — Tim ty two half-sere plats of exhausted land 

were planted w it h wheat, and manuied as follows: Dissolved bouebiaek, 
muriate of potash, and nitrate of soda were applied singly and two by 
two, in full rations or at rales of 1 12.], 50, ami 210 pounds per acre, 
respectively; and each material in one half rations and one and one half 
rations with one ration of each of the others. Two plats received gyp- 
sum. The yields of the straw and grain are tabulated. The results may 
be summarized as follows: 

The application of niMogen. potash, or phosphoric ucul alone resulted in no 
increased yield. 

The application of two of tin* elements m eomhination g a\ e some iiieiease in j ield, 
provided phosphorie aeid was in the eomhination. 

Potash increased y ieltl somewhat, provided phosphorie and was present. 

The result with nitrogen was somewhat conflict ing, giving some mereaw with 
phosphorie acid, hut when all three elements wer© preseut an increase of nitrogen 
was of no advantage. 

Phosphoric acid each time it was applied (except when alone) gave a decided 
increase to crop, and the one-and-one-half ration gave the greatest yield. 

Plat experiments with commercial fertilizers on wheat, T>. D. 

Johnson ( Went Virginia tita. Iiul. No. -25, Any., J8!H‘, pp. 11 ). — At four 
substations in different parts of the State 11 fourtli-aere plats were laid 
out; 2 remained nn manured, and 0 were fertilized as follows, except in 
a few particulars: (1) Sulphate of potash, 50 pounds per plat; nitrate 
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of soda, 40 pounds, and dried blood, 40 pounds; (2) muriate of potash, 
40 pounds, and ground fish, 00 pounds; (8) muriate , of potash, 40 
pounds, and dissolved South Carolina rock, HO pounds; (4) tankage, 
100 pounds; dissolved South Carolina rock, HO pounds, and muriate of 
potash, 40 pounds; (5) dried blood, 40 pounds, and muriate of potash, 
40 pounds; (0) dissolved boneblaek, HO pounds; (7) kuinit, 112$ 
pounds; (8) nitrate of soda, 40 pounds, and (9) stable manure, 8,000 
pounds. The yields of grain and straw and the financial returns per 
acre are tabulated for each experiment. The following conclusions 
are drawn : 

It is not profitable* to use nitrogenous forttlizcrn in largo tjuant itir#, or list* them 
in ordinary quantities ahum as fortdizcrw for grow mg wheat. 

The combination of potash, nitrogen, and phosphoric acid produces the largest 
yield. 

Phosphoric acid ahrne produces very satisfactory results. 

Probably the most profitable application of « omiuereial fertilizers would lie, pot- 
ash, in the form of kaiuit, and phosphoiie arid, m the foim ol dissolved South Caro- 
lina rock. 


HORTICULTURE. 

A. C. Turn, Editor . 

Vegetables and fruits, U. C’ootk [Oregon Si a. Buh No. 23, Jan „ 
JWKtjpp. ;E1,Jigs. 7). — Notes on tests of varieties ol* strawberries, peas, 
cabbages, sweet corn, beans, sea. kale, gooseberries, currants, black- 
berries, raspberries, and peaches; an account of an experiment in 
renovating an old apple orchard; and a list of varieties of apples, 
pears, cherries, plums, prunes, grapes, crabapples, apricots, nectarines, 
and almonds planted at the station. 

Strawberries (pp. *5-5). — Tabulated data and brief descriptive notes 
for 28 varieties. During the past four years the most productive 
varieties were Haveriand, Burt, Warfield, IVarl, (Jlendale, and Hen 
derson. 

Pern (pp. 0, 7).— Tabulated data and brief descriptive notes on 25 
varieties. New Alaska was the earliest, followed by Daniel O’Rourke, 
American Wonder, Blue Peter, and Extra Early. 

Cabbages, sweet core, and beam (pp. 7-9). — Tabulated data for 18 varie 
ties of cabbages, 11 of sweet corn, and 27 of beaus. 

Sea Jcale (pp. 9, 10). — An illustrated account of an experiment in 
growing sea kale, which is recommended as a “ valuable vegetable, in- 
asmuch as it can be easily forced for use/ from December to April, pro- 
vided a. succession of plants is at hand for the purpose.” 

Gooseberries (pp. 10-12). — Brief directions for propagation, prun- 
ing, and culture, with brief descriptive notes and tabulated data for 24 
varieties. 

Car rants (pp. 12-15).— Brief illustrated directions for propagation and 
pruning, with notes on 8 varieties* ; 
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Blackberries and raspberries (p. 1.0). — Notes on 7 varieties of black- 
berries ami 0 of raspberries. Of the latter, Hausell is recommended 
as an early variety and Cut h hurt for the main crop. 

The wineberry does not come up to the standard in many ways. The 
bush is of strong growth, and is very prolilie. Tin* fruit is highly col- 
ored, blit its peculiar flavor is against it. For ornamental purposes 
it is very attractive. 

Apples and peaches (pp. J 7-22). - A n account of an experiment in 
renovating an old apple orchard, directions for pruning, and brief notes 
on the peach orchard planted in 1SS0 at the station. “Furl leap 1 has 
seriously affected many of the varieties of peaches during the past 
three years. 

Small fruits and grapes, 8. U. Gkkkn (Minnesota sta. Hid. So. //>, 
7>cc., pp, Jiff. /). — A report on tests of v.iriet ics and some 

other experiments with small fruits and grapes. 

Ml raw ben* fax (pp. 2*17-215.; — Tabulated data for Id varieties and brief 
desciiptive notes oil 21 varieties. I l;t\ <*rlaml and Wartield did espe- 
cially well. Other desirable \arieties wort* i Seder Wood. (VeMTiit, and 
Michel Fariy. ('upturn Jack was very badly affected with rust. 

In renewing old strawberry beds t lit* following plan is puisucd: A<- sooii ;»s may 
be alter the crop i* gutbeicd the bed i.s closely mowed and .ill the wieds and straw- 
berry haven art' binned. A plow is then muon each side r»i* a matted low and all 
hut about t toot in w idth of it. is turned undei r l he innows thus made are filled 
with fine rotted manure and tlx* eultnatoi net going Tlx* plants leuiatuing mo 
tix*u thinned out w itli a hoe and special pain- lahcit to < u< out all weeds and old or 
weak plants. 11 * * 

Many complaints have reached us of thedUheuity ot securing a good crop of straw' » 
horricH in exposed places on the plan ies, e\ en when the plants had giown well and 
holh staminafo and pist ill, ite kinds w eie planbd. This Unable is pmhubly due, to 
the pollen being too much disMpah d h\ the w md, and fmthrt to ihcdiymg up of 
the fruit after it is set by tlx* hot sun and winds. \\ ttb the object of finding a relic 
ody for this trouble some piehmiuar^ experiments luncheon imdei taken, hi one of 
which a part of the strawberry bed, iix lading mostly plants of a late v at icty , named 
Parker Katie, was h I tailed with a brush sciceii. stub an we use for protect mg ever- 
green seedlings. The result was that the plants under the screen mat ured ail the 
fruit, while on those not thus shaded many berries weie sun scalded ami many others 
failed to ripen. * * * 

A good screen for this purpose is made by setting posts with natural crotches in 
one end, connected together by poles and covered with willow or ot her brush suf- 
ficient to give a play of light and shadow on the bed, but not enough to keep out 
more than half the sunlight. 

Raspberries (pp. 245-210). — Descriptive notes ami tabulated data for 
7 varieties of Ilttbutt strigosus, 2 of R. idtrus, :> of R. negfevius, 14 of R. 
oedd entails, and the Japanese win cherry (A*. Japan Ira ). (kitbbert and 
Nemaha are especially commended. Other desirable varieties were 
Brandy wine, Golden Queen, Marlboro, Schuller, liansell, and Turner. 
The Japanese wineberry u is interesting to botanists and may be use- 
ful for hybridization, but for fruit production is practically worthless. ?? 

Blackberries and dewberries (p. 230).— Brief notes on 7 varieties of 
21468 — 270 . 8 3 
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blackberries ami 2 of dewberries. Aneien iBritou, Snyder, and Agawam 
are especially commended. Ml Dorado is considered promising. The 
Lucre tm and Windom dewberries have been failures at the station. 

Grapes (|>jK 251-201). — Tabulated data for 49 varieties and brief de- 
seriptive notes on 35 varieties. u The 10 varieties that have given us 
the most grapes of good table quality in the past five years, arranged 
nearly in the, order of their value, are Concord, Worden, Aminia, Hart- 
ford, Brighton, Herbert, Barry, Lind ley, Moore Early and Lady. For 
severe locations the Janesville is very satisfactory on account of its 
hardiness and reliability, but its quality is very poor.” 

An account is given of successful experiments in spraying Bordeaux 
mixture and ammoniaoal carbonate of copper for mildew (Pcrono8j?ora 
riticola). 

The following analyses were made by the station chemist: 

Sugar and acids in (Jiff emit rarietm of grapes* 

Nairn 1 ol \niit’f,Y 


Hartford 

I von smiling 

rn<u 

Herbert - . 

Moore Kaily 

Atninia * . — . 

Delaware 

Catawba* 

Concord 

Niagara — . 

Lady Washington 

Mart ha - - . . . . . . 

Krimelan .... 

Centennial ... . .... 

Bnghlon . ’ 

Northern M iiseailmo.. 

Israella 

ClniUonge . 

* An ah zed Octnln r 17, hut not fully jijio 

‘‘Tin 1 , total mi gar includes both grape and fruit sugar as determined 
by Folding’s volumetric method. The m suits of sugar aro calculated 
in terms oft lie. whole gni|»o and not the juice. The per cent of acid is 
calculated in terms of the juice as tartaric, acid.” 

Notes on small fruits and <j rapes at substations (pp. 362-36 !?), — Brief 
notes on trials of a few selected varieties of strawberries, raspberries, 
blackberries, dewberries, and grapes at Windom, La Crescent, Fergus 
Falls, Albert Lea, and Minnesota City. 

Experiments with orchard fruits, tomatoes, and onions, R. L. 
Watts ( Tennessee Sta. Hut., vol. v, No. 4, Nov., 181)2, pp. 131-151 , 
plates 3). — Orchard fruits (pp. J31-131). — In 1892 cowpeas planted in the 
station orchard in May were useful in shading the soil daring the sum- 
mer and in preventing washing of the soil. Brief notes axe given on, 
the^ varieties of apples, pears, peaches, and plums which fruited in 


*ut 111 


oh 

A chi. 

(Mitfiir. 


Per entf 

Per cent. 

12.0 

1.20 

12.5 

1. 24 

1* 4 

1.22 

11.5 

Lost. 

II’.# 

LOO 

y. 7 

1.80 

15 0 

1.20 

H 8 

2. 00 

14, i 

1 82 

JO 2 

1. 10 

U o 

1.74 

1 1. 2 

• 3. 52 

hi H 

1.67 

Mi 0 

1.42 

Mi 6 

laiat. 

1U 

3.25 

15.4 

1.00 

J!) 4 

I. *50 
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Tomatoes (pp. 134-147).— An illustrated account is given of an exper- 
iment in growing tomatoes under glass in winter. Propagation by cut- 
tings ami single-stem training wore successfully tried. Artificial polli- 
nation was found advantageous, Golden Queen and Lori Hard were 
the most desirable varieties for winter fuming. 

Field experiments with tomatoes me also reported. Trimming the 
plants at intervals of three weeks did not hasten maturity, and de- 
creased the yield. Training to one. or t w o stems increased earliness and 
improved the size and quality of tin* Iruit. It seems doubtful whether 
the use of supports For the plants will pay except in training to one or 
two stems. Plants set in the field May H gave larger yields than those 
set earlier. Plants set at a medium depth gave larger yields than those 
set at a depth of 2 or 7 inches. Liquid barnyard manure produced 
no material etfeet. 

Sou mg seed in hills and not transplanting did not. give good results. 
One transplanting in tlats proved more satisfactory than two trans- 
plantings. Seedlings produced a slightly heavier crop than cuttings, 
but individual fruits from cuttings were much larger. 

Old plants which had been carried over the w inter j nod need as heavy 
a crop as young seedlings, (hitting hack to 3 inches at transplanting 
decreased the t \ ield. Lagging improved the color and quality of fruit 
ami decreased the loss h\ rot and sun blistering. As regards produc- 
tiveness, King Humbert and Volunteer were among the first 10 varie- 
ties in l SO l and 1S02. 

Transplant huj onions (pp. 1 17- lot). — An experiment in transplanting 
onions according to the method proposed by T. Greiner was success 
full> made at the station. The transplanted plants matured earlier, 
the bulbs avevaged much larger, and the t \ ield was quadrupled. 

Fruit culture in Arkansas Valley, F. L. Wathocs (Colorado St a. 
finl. No . 21, Oct., / so 2, pp . 1 Liief directions for the culture of 
orchard fruits in this region and tabulated notes on varieties of apples, 
pears, plums, and grapes growing at the substation. 

Notes on forest and fruit trees, K. S. Uic uman (Utah Huh No. 18, 
Oct /s/VXA pp* Uriel* notes on the growth of 41 species of forest 

trees planted at the station, and on 88 varieties of apples, 35 of pears, 
25 of plums, 27 of cherries, 35 of peaches, and 5 of apricots. 

Herbaceous ornamental plants for Minnesota, I». Green 
(Minnesota Sta. Huh No. 2/, Oct /W2, pp. WU-213 and 225, 224).— Ilrief 
descriptive notes and tabulated data regarding hardiness for the follow- 
ing species: Yarrow*! (Achillea millefolium var. rosea), double white 
y arrow! (A. ptarmiva ), eolumbinet (Aquilegia vulgaris), hollyhock 
(Althea rosea), reed (Arundo dona. $), variegated reed (A. don ax, var. 
versicolor), milk weeds* ! (v4 selepias inear nata ami A. tuber osa), hardy 
asters*! (Aster spp.), bocconia. (Boeconia cor data), lily of the valley! 
( OonvaUaria majalis), coreopsis! (Coreopsis lanceolate), larkspur! (Del- 
phinium spp.), bleeding heart! ( Dicentra speetabilis ), gas plant ( Dictam - 


* Native in Minnesota 


t Hardy at the station. 
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nm fraainella), pampas grass ( Erianth m ravmmr), eulalia (Eulalia juptw* 
tea, vars. zcbrina , varicgata, and gracillima), funlda (Ftmkia emrulm), 
baby’s breatht (Vypsophila panindata ), perennial double sunflower 
(Helianthns multi floras), lleur de list ( Iris germaniea ), poker plant 
(Kniphojxa (dairies), peonies! (Pwonia sj>]>.) ? mountain fleece! ( Polygonum 
i mspiriatnm ) ? phlox! {Phlox decussata), ribbon grass! (Phalaris arundww- 
cea), pyrethnun! (Pyrethrnm rosenm), meadow sweet ! ( Spirca japan ica), 
tansy! (Tanaeetnm balsa mita), spider wort* t ( Tradesman Via virgi nica) r 
pansy ( Viola tricolor ), Adam’s needle ( Yucca Jiltunenlosa). 

The following select list is given of species most desirable for plant- 
ing in the region of the station: Columbine, lily of the valley, larkspur, 
bleeding heart, baby's breath, Herman iris, pyrethrum, herbaceous 
peonies, and double yarrow. 


FORESTRY. 

Ornamental and timber trees, shrubs, and vines, H. I>. On ken 

(Minnesota St a. Pul. So. L>i, Oct., tWX, pp. HJ-Xos, and XII- QXX ).< — Uriel' 
descriptive uotes ami tabulated data regarding hardiness for the fol- 
lowing species of native and imported trees, shrubs, and vines, with 
reference to their usefulness for timber or for planting in parks, streets, 
or lawns in Minnesota, as determined by tests made at the station and 
by the experience of planters and nurserymen in Minnesota and neigh- 
boring States: White or soft maple* I (Acer dasycitrpum), cut-leafed 
maple! (A. dasycarpum, var. tricrii), sugar maple* 1 (A. saccharin nm), 
Norway maple (A. platanoides), Schwedle.r maple {A. platanoides , var- 
sehiredlerii ), Kittenbaeh maple ( A. platamddes, var. ritfcnhachii ), red 
maple*! (A. ruhrum), Tartarian maple (A. tartaricum ), horse chestnut 
(.Esenins hippoeastanum j, buckeye chestnut* (-< E. glabra), i ree of heaven 
(Ailanfhus glandutosns ), European alder*! (Abuts incana), European 
birch! (Petula alba), cut leafed lurch! (7>. alba, \ar. laciniata }, purple 
birch! (/>. alba, var. atropurpnrea), canoe or paper birch*! (P.papy- 
rifera), yellow birch* t (/>. In tea ), American white birch*! (7>\ alba, var. 
populi/olia ), laburnum (Cytisns laburnum ), American hornbeam*! (Van 
pin us americana ), bitternut hickory*! (Varya amara ), chestnut (Cm- 
tanea americana ), hardy catalpa (Vaialpa speciosa), hackberry or nettle 
tree* (Celt is occidenialis ’), white fringe \C hitman thus virgin tea), eoek- 
spur thorn or thorn apple*! (Cratwgns crus ga(N), American beech 
( Fa (jus jirruginea), European beech (F. sylratica), white ash*t (Frm' 
inns americana ), green ash*! (F. riririis ), honey locust* (Oltditschm 
triacanthos ), Kentucky coflee tree*! ( (hjm nod arias canadensis), black 
walnut* (Jug fa ns nigra), butternut *t (J, Hnerea), European larch i 
(Larix europea), tamarack* t (L. americana), tulip poplar or white 
wood (Liriodendron tub pi f era), usage orange (Madura aurantiooa% 

* Native in Minnesota, f Hardy at m Ration. 
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magnolia {Magnolia spp), Russian mulberry t {Morns alba, var. tatariea ), 
box elder*! ( Meg undo aeeroides), iron wood* f (Ostrga virginiea), white 
or silver poplar t (Popnlns alba), bolleana poplarf (I\ alba, var. nivea), 
Lombardy poplar (P.fastigiata), Russian poplarf ( I\ wobsky), Russian 
poplarf (I\ oertinensis), Russian poplarf [i\ siberica, var. pgramidalis ), 
birch leafed poplarf (P. betulifolia), Russian poplarf (J\ lanrifolia ), 
vottomvood*t ( l*. monilifera), golden poplar 1 (I*. monilifera, var. ran- 
gertii ), black cherry* t {Prana* serai inn), choke cherry* t (/\ virginiea ), 
bird cherry *f (IK pennsglraniea), European or mountain ashf ( Pgr us 
aneuparia ), native crab apple* t ( IK coronaria), weeping mountain ashf 
(7\ aneuparia , var. pendnla), American mountain ash*t ( /*. amerieana), 
burr oak *t (f/uerens maeroearpa ), white oak*f (f t >. alba), red oak*f (f t >. 
rubra), searlet oak*f (f 4 >. coecinea), him k or yellow loenst ( Robin ia 
pseudaeada), maiden hair tree or gingko ( Salisbvria adianlifolia), Rus- 
sian willowf (Sali.racufi folia), laurel leafed willow ] (N. lanrifolia), Ameri- 
can weeping or fountain willow { S. purpurea. var. pendnla ), royal willow' 
(S.regalis), Kilmarnoek weeping willow (Keaprca. var. pendnla), Russian 
golden willow* (IS. anna), Napoleon's willow* (<V. napoleoms), Wis- 
consin weeping willow,* white willow* (K a/ha). basswood or Amer- 
ican linden*! ( 77/m amerieana), European linden { T. europea ), Ameri- 
can or while elmM (Plants amerieana ), red or slippery elm*! (L r . fulra), 
weeping slippery elmf (IK fulra. var. ptndttla), reek ehn*t (IK raeemosa), 
eumperdow n weeping elm ( IK Montana, var. eamperdoirnii), aralia or 
angelica treed (Aralia mandshurha ), azalea l Azalia spp.), nlthea or 
Rose of Sharon {Hibiscus sydacus). box \1lu.cus spp.), common or 
European barberry] (Perberis ralgads), purple leafed barberry UK ntl 
gads , , var. purpurea), Thimberg\s barberry f (/». thunbergii), strawberry 
shrub {Pal gran thus floridus), sweet pepper bush (Pltihra ala [folia ), Si- 
l>eran pea tree] \ ( 'aragana arboresetns), red-twigged dog wood t (('owns 
sanyuinea), ml-tw igged dogw ood*f ( ( 'orn us slolonifrra), dent zia ( Ihutzia 
erenata), deutzia (IK graeilis), weigela, (J)iervilht rosea), spimlle tree*! 
(Euongtnus at ropurp ureas), foray thin (Forsgthia fortune! i), hardy hy- 
drangea {Hydrangea panicutata, \tx\\grandifora),Sx . John's wort (Hyper- 
hum aureum, JL kahnianumj and It. solid folia), balsam Hr or bal- 
sam*! (Abies balsamca), Nordmans hr (A, nordmanniana , ). red cedar*! 
(Juniper us rirginiana), trailing or savin juniper* 1 (J. sabina), Norway 
sprue, et ( I Hem excels a), white spruce* t (P. alba), Colorado blue spruce! 
(P. pungent ), black spruce* (P. nigra), Engleman’s ^prweo (IKengelmanii), 
white pinet {Pinna strobm), Scotch pinef (P. sylmtiea), Austrian 
pinef (IK austriaea), ml or Norway pine* f (IK resinosa), dwarf pine! (P. 
mughus), heavy -wooded pinef (i\ pondcrosa), Douglas spruce! (Pseud of 
saga tarifolia), Japan cedar (Hetinospora plumosa), arbor vitm or w hite 
cedar*! (Thuja oeeidenialis), hemlock *t {Tanga canadensis), mountain 
laurel (Kalmia latifolia), Polish privet (Ugnsfntm vnlgare), California 
privet ( L. otmlifoiium), privet f {L. from Poland), Tartarian honeysuckle f 
{ Lonieem tartar ha and L, tartarim, var. splendent), syriuga or inock 
* Native in Minnesota. t Hardy at the station. 



658 E&PE&IMENT STATION BECORD. 

orange! (Philadelphia coronarim ), syringa or mock orange f (P. grmM* 
flwus), syringa or mock orange t (P. gordonianus), flowering almond 
(Prunusjaponiea ) , nine bark* t ( Pkysoearpus opulifolim ), golden spirea! 
(jp. opulifolim, var. a urea), shrubby cinquefoil* f ( Potenti lla fructicosa), 
trefoil or hop tree* ( Ptdea trifoUata ), Japan quince ( Pyrus japonic®)) com- 
mon buckthorn! (Rhamnutt cathartic ns), common smooth-leafed sumach*! 
(Rhus glabra), cut- lea led sumach! (ft. glabra , var. laciniata ), smoke bush 
(ft. cotinns), staghorn sumach*! (ft, typhina), rhododendron (Rhododen- 
dron, spp.), yellow lowering currant! ( aureum ), Alpine currantf ( ft. 
alpinnm), Gordon currant (ft. gordonianum) , common cider*! (Sambucus 
canadensis), red berried elder*! (ft. racemom ), cut-leafed elder! (ft. nigra, 
var. aurea), buffalo berry*! (Shepherdia argentea ), Van Houtte’s spirea! 
(Spirea van houtti), ft. obovata *, Douglas spirea! (ft, dougtasii ), ft. lanceo- 
late, t plum-loafed spirea! (ft. prunifolia), Thun berg’s spirea (ft. Mms- 
bergii ), ash -leafed spirea! (ft. sorbifolia ), hyper ten m-lea fed spirea! (ft. 
hyperici folia), snowberry*! ( Symph oricarp us racemosns), common lilac! 
(Syringa vulgaris), Persian lilac! (ft. persim), Josikas lilaof (ft. josiktm), 
high-bush cranberry*! ( Viburnum op ulus), snowball! ( F. op ulus, var, 
sterilis), shcepberry*! ( F. lento go), arrow wood*! ( F. den latum), prickly 
ash*! (Zanthojryhm mnericona), Japanese ivy (Akehia guhiata), Vir- 
ginia creeper*! ( A mpelopsis quimjuefolia), Japanese or Poston ivy (A, 
veitchu), Dutchman's pipe* (Aristoloehia sipho), bittersweet*! ( ('el as tries 
scandens), European sweet clematis (Clematis jlammula), 0. jaekmonni, 
G. coccinea, virgin’s bower*! (G, Virginia na ), G . viticellij honeysuckle*! 
(Lonieera sullivanti), moon seed*! (M cuts per mum eanadense), wistaria. 
( Wistaria spp.), ami wild grape*! ( Vi tin riparia ). 

The following select list is given of species most desirable for plant 
ingin the region of the station: American elm, hack berry, basswood, 
soft maple, box elder, white ash, white willow, paper birch, cut leaved 
weeping birch, upright white poplar, European mountain ash, laurel 
leaved willow, oil berry, white pine, red pine, Scotch pine, dwarf pine, 
white spruce, Norway spruce, red cedar, red twigged dogwood, hardy 
hydrangea, Tartarian honeysuckle, syringa, golden spirea, buckthorn, 
Japanese rose, Missouri currant, Van Houtte’s spirea, ash leaved spirea, 
Spirea obovata, buffalo berry, lilac, high-bush cranberry, snowball, Vir- 
ginia creeper, bitter sweet, virgin’s bower, and wild grajm. 


DISEASES OP PLANTS. 

Walter H. Ewans, Editor, 

Some fungous diseases of the quince fruit, lb D. HjLX.S'rEO 

(Now Jersey Mas. But, No, <J1, Dec, 14, im, pp, Vi, figs . 
upon the following diseases of the fruit of the quince observed 
the past season: Quince rust ( RwsteUa anraniiam), fruit sji 
mosporimn maeuhtmn), black rot of quince (SphmropsU ma 


* Native in Minnesota. 
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Spot of quince ( Pltoma eydonia), iipe rot of quince (Olwonporium friu tl- 
yeHum), quince blofcli, and other minor decays. 

The tbsi fungus to make J t» appeal am o upon the quint « fruit in eailv tnimmei is 
tile mat. While the limit is quite small tin) tine tliteads of the runt plant glow 
through it, ami m one ok moie places fcho gieeu oolot is teplat ed b> an mange color, 
the quince at the name time usually becoming distorted In the mange patches 
small pimples appeal which continue to cubage ami from Hum short limns pioject 
ami soon become rupture <1 at the top. Within these boms or lubes the blight mange 
sprites me lmrne in gieat ab him Unco and readily tall out. As tune passes tlie allei led 
flint* tailing to glow, oi enlarging but slowly, becomes hard by drying ami » ithei 
tails to the gionnd 01 remains on the tree as a w ruthless and unsightly piodm t until 
the close ot the season. 

The rust of quinces is a form of one of the ced.tr apples. r I Iiis spe 
eies (ftyttnimportniffhtm alaripn) is found mi two kinds of juniper trees, 
the led cedar and low juniptu , and may be ieeogni/ed by the swollen 
knots of reddish eolor. Fungindes unless applied at the pioper sea- 
son will prove of no avail. Removing all eedar trees w ill pi ove inoie 
effective. 

trainee fiuit spot is caused by the fungns Kntomosponuw Manila* 
turn; it is also lound on the leaves of the quint e as jepoi ted m the 
Annual Reports of the ('ouueehent State Station loi IsPOand lsui ( K. 
S. U., v ol. in, pp. 10 and 770), and upon hint and leaves ol apple and 
pear. Itsattaek is supetileial on 1 he ipimee, and tlie Jesuit is a smaller 
and unsightly product. 

like k lot ot tin* quimn, one ot Iho most abundant and, thou lore, destimti\e 
de< ,i\ sol this bint m idi ifs apptaiamt upon the hurt when lis^ tb in ball giown 
Almost inv.in.ibl,v tin* Inst signs ol tin lot wire lound at tin blossom mil, and 
from thetc it rapidh t\frnds thiougbout the w bob liuit At lust tin skin, losing 
its noimai color, turns a light brown, and trimitly ihci this datk pmtph s app< ai 
scat tried beneath the akin, w tin h is t apt uiod w taxi the spun s file matuu d. The 
npc spot c 8 me olivo blown, about twno as long as hiuad, and hum long, slender 
mils as they aie pushed out ol the small hole m the skin 

The spores quickly germinate, and the author made a study of the 
apple and pear along with the quince in inoculating liom one kind of 
fruit to the other. lie concludes that what have liifhcito been eonsid 
eiod three hikscJcs arc all the same. Field observation showed that the 
disease will easily spread from one kind of tree to the other, and that 
fallen fruit may possibly spread the infection if left to rot on tin* ground. 
If spraying is employed all three kinds of trees should be treated. 

Pale rot of quince is caused by a fungus which the author thinks 
identical with Phoma cydoniir of Europe. Next to black rot it was the 
most, prevalent disease. It is a rapidly growing* fungus, running 
through a fruit in a few days. 

It begin* at any place upon the ft nit, producing at first a pale spot, from which 
the »klu may ho easily removed, The Hu cads of the fungus soften the flesh of the 
quince more than the black rot, and the skui soon w tinkles, and at tho same tunc is 
ruptured in many place*, from width short tufts of threads develop. These small 
spots, usually circular in outline, aie at first coloiloas, but soon turn to a handsome 
«hade of pale blue. A# the days puss thei o is a spore cavity formed below the stir- 
face of each Spot* and from this the spores issue iu a thread of slime thiough the 
raptured center of the spot. 
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The vipc rot of quinces is mused by the fungus which also causes 
the bitter rot of apples and the ripe rot of grapes, as reported in Jour- 
nal of Myeolog.v , vol. vi, No. 4 (K. 8, B., vol. ii, p. 74t>). The author has 
transferred the disease by inoculations bet ween the apple and quince. 

Quince blotch is an obscure, disease, retarding the growth of the 
fruit. The fungus has been isolated and upon agar-agar produces sim- 
ilar blotches to those on the quince. The fungus is of slow growth 
ami quite different from any heretofore noticed upon this fruit. 

Other fungi causing decay of quinces are reported as follows: RJtizo- 
p us nigricans , the same as the one causing soft rot of sweet potatoes 
described in Bulletin No. 70 of the New Jersey Stations (K. 8. It., vol. 
n, p. tlO). it can only attack the IVuit after the skin has been broken. 

Gray mold is similar to the black mold. It is caused by Manitia 
fructigena, the fungus of a common disease of the plum and cherry. 
Its attacks are usually made on the stored fruit if wet and unventilated. 
There is smother black rot (Rcstatozzla sp.) sometimes met with in 
quinces which causes the fruit to become coal black. 

The author lias experimented with fungicides to prevent the. fore- 
going diseases w ith considerable success. Bordeaux mixture (standard 
formula) and ammoniacal solution of copper carbonate by the following 
formula gave the best results: Popper carbonate, 5 ounces; ammonia, 
2h°, ;» quarts; water, 50 gallons. He advises using the Bordeaux mix- 
ture the first half of the season, to be followed by copper carbonate 
solution or Bordeaux mixture diluted one half. Spraying should begin 
as soon as the buds begin to swell, and be continued until September 
with weekly applications. 

Black rot of grapes, B. II. Price {Texas St a. Hut. No. .&*/, Nov. 
JsO£, pp. , 1 >10-Ti 1 . Jigs. JO ). — The author describes and figures the vari- 
ous phases of the fungus causing the black ml of grapes. He also de- 
scribes at some length and figures fc *daik threadlike articulated bodies 
iound occurring with the asci in specimens grown m the greenhouse.” 
These he thinks are paraphyses, but Prof. B. T. Galloway, to whom 
they were submitted' thinks they are not. On the presumption that 
these bodies are really paraphyses the author would transfer this 
fungus bark to the genus Vhjfsatospora. Gompiled information is given 
regarding the preparation and use of fungicides for the black rot, as 
well as for other diseases of* the grape. Spraying apparatus is briefly 
described a,ml pric.es given. 

Common fungous diseases and their treatment, YV. O. Stttr,gis 
(Connecticut State Sta. Hut. No. 1 /.>, Mar., W03, pp. 2f). — Popular 
descriptions of the following diseases are given with suggestions as to 
preventive, treatment: A pple seal) ( Fuxidadium dendriticum ), leaf blight 
or leaf spot of pear ( Nntomosporium macnlatnm ), pear scab ( Fnxicla* 
diion pyrin mn). leaf blight or leaf spot of quince ( En tomosporimn macu- 
latum ), black rot of quince ( Spluvr apsis mahrmn), peach yellows, black 
knot of plum and cherry (Flowrightia morbom ), brown rot of plum and 
cherry (Mon ilia Jrmtigena ), black rot of grape (Lmtadia bidwdlii^ 
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brown rot or downy mildew of "rape {Plmmopara viticola ), anthracnose 
of grape (Sphaccloma tunpaliiunn), antliraonose of raspberry and black- 
berry ((UwoHporhnn ntcator), leaf blight of strawberry (Sphtcrella fra- 
<j aria ;), smut of onions ( l h'oci/s t is rep itl<c), potato rot (Phytophtfiora infes- 
ti c##), tomato leaf blight {CUtdosporinm futvum), and celery leaf blight 
((Utreoftpora apii). Two formulas for Bordeaux mixture, and one each 
for ammoniaeal carbonate of copper and modified can celeste are given, 
with the cost of the chemicals. Spraying apparatus is described and 
prices given. Most of the bulletin is a reprint- of Bulletin No. Ill of 
the station ( K. S. it., vol. m, p. SIO). 

A provisional spraying calender is given, showing when to treat the 
various plant diseases. 

Bordeaux mixture for apple pests, II.CiAKWAN (Kentucky Sf « . 
Bui. No. / /, *laU; lsp i. pp. /;>„ Jiys. — The primary object- of the 
series of experiments reported in this bullet in was to study the effect 
of Bordeaux mixture on apple rot trosporitntt versicolor). A brief 
popular description is given of the disease and its cause. The author 
considers the. presence of mummified apples on the tree to be the chief 
source of infection to the. grow ing crop. < hiltures of spores obtained 
from the dried remains of decayed apples were made in gelatine and 
also in apples, and the fungi thus produced were found to be identical 
with those occurring ui the ordinary course of infection. Trees from 
which Jill mummified apples w ere removed were more thrifty and yielded 
more fruit than those on which the\ were permitted to remain. 

Three series of experiments were conducted in each ease wit ii one 
treated and one untreated tree. In the first s«*riet> two trees of a fall 
variety were sprayed for the codling moth the middle of May, after 
which one of them reeeixed no further treatment. From the other nil 
the mummified apples wane removed and Bordeaux mixture was applied 
May -II, dime 0, and July (». In the second scries Ben 1 );i \ is apple 
trees were used, but the preliminary treatment was omitted and the 
mummified apples were not removed. In the third series It asset apple 
trees of comparatively large size w ere selected and the apples were not 
harvested until September 150, when nearly all had fallen from both 
trees. The formula used for the Bordeaux mixture was: (-upper sul- 
phate, (>£ pounds; lime., Ji pounds; water, 22 gallons. 

The tabulated results are as follows: 


J/wtuYto of nprayinfi apple trees with Bordeaux mixture for rot . 
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III tli e Be experiments treatment with Bordeaux mixture improved the 
condition of the foliage and caused the leaves to be retained longer on 
the trees. When the fungicide was applied early the total and the 
merchantable crop of apples was increased, the proportion of rotten 
apples was decreased, and tin* apples were retained longer on the trees, 

Apple scab did not appear on either of the trees used in the third 
series of experiments, but in the second series 12.1 per eent of the 
apples on the treated tree were, scabby, and (>f>.U per eent of those on 
the uni real ed tree. In another experiment not included in the stales 
mentioned above, Bordeaux mixture applied May 22 anti June >0 materi- 
ally red need the amount of scab as compared with that on an untreated 
tree near by. 

The author also considers the relation between the codling moth (Car- 
poc/tpsu pomonvUu) and apple rot. He finds that the codling moth is 
worse upon the sprayed trees almost in proportion to the decrease of 
the rot. This is dues he thinks, to the avoidance of apples affected by 
rot wlnm the female, is laying her eggs. This hypothesis would not 
hold good tbi fh«* earliest brood of the codling moth, but would for 
the second, which in the region of the station is the more important 
and destructive brood. He found no difference between the sprayed 
and check frees for the first brood. 

ENTOMOLOGY. 

Notes on a corn crambid, M. II. Beckw mi (Ihlanurr $(«. llnl, No. 
//, /Vo., is»l,pp. /,/- jiff. /). — June to, IStll, it was reported that 
worms were destrov ing corn plants at Hover, Delaware. The resulting 
Investigation led to the discovery that a corn crambid was the cause of 
the injury. 

This rr, unhid docs not. penetrate the }»!;> nt and remain feeding upon the tender 
inner p;uts, but works upon tin onln portion just, beneath the surface of tin* soil. 
It spins silken galleries, who li extend from the plant scvcrnl incites just beneath the 
smfiiee of the soil. Some plain.s were nearly giidled. and the worms were, fmpi on tly 
found embedded in ctmtics whete. t h#\\ had fed upon the plants. In some instances 
as mnn ( \ iis HO worms were found in a single hill of corn. In many hills the plants 
had been ent irel.v desf ro\od ; in others they w e*e small and had a yellow, sink ty 
nppearanee. 'The. gieatest injury appeared to have been caused in tlmt portion of 
the cornfield adjoining a small htnp of timothy sod that remained without plowing. 

This worm feeding upon the plants beneath the Hurt aeo of the soil renders it impoft* 
sihle to f loat the plants with an inseetiejde. with any hope of destroying the in&oeis. 
Furthei study ot the life history of tins insect is necessary before a remedy can bo 
recommended. 

July 10 Mic adult insect begau to appear in a breeding cage wli0r6 a 
number of I nr vie hnd been placed. The. insect was identified at this 
department as (Jrawhns califjuiosrll us, which had been observed at 
Hennings, Maryland, in 1XS0. Illustrations of the larva and imago aro 
given in the bulletin, together with the following description : 

The moth or perfect insect average* t an ineh in length and measures about 1 iiiefc 
aoroas its expanded wings. The body is slender ; its front wings are of an ashy-gray* 
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color, marked with rows of brownish scales between the veins and two transverse 
rows of brownish scales on the outer portion of the win#, the other third of which is 
also of a darker color than the remainder of the win#. The fringe of the win# is of 
the same ash-gray color as the win# itself, and there is a iow of black scales along 
the apical margin of the win#. The hind wings are a daikei color than the front 
wings. The thorax, abdomen, and legs are the same color as the wings. Two long 
scaly palpi project from the front of the head like a piohoseis or beak. 

A peculiarity of this insect that is ver\ noticeable is that when at jest the wings 
and body are elevated at an angle with the substance on which it rests. 

Tiie, larva or caterpillar is about 1 inch in length w lieu fully grown and of a slen- 
der, cylindrical form, and of a pinkisli-w bite culm slighth tinge, d with brown. The 
head is dark brown or black. There ate several still* hi istJes or hails upon each 
segment. 

Report on insects, G. II. Fern alp ( Massachusetts Hatch St a . /iaL 
No. 20, Jan., Istrij pp. Mi, Jigs, /.V). — llhistratni accounts of the fol- 
lowing injurious insects, with suggestions regal ding remedies: Spring 
eankerworm (Paleucrita remain), fall eankerworm ( Auixopterij' pome- 
taria), aj iple tree, tout caterpillar (Clixiocampa ami ricana,) fall web worm 
( Hyphantria eunea), white marked tussock moth iOrgyia 1eucostiy.ua), 
v\ i I low tussock moth { O. ilefinita), and the Kuropean tussock moth 
( O. anihpta). 

Inspection of Paris green {Louisiana Stas. Put. So. is. 'J<1 see .. pp. 
ft AV-/J.7.?). — The text of the State law legulalmg the tiade in Paris 
green, with notes on the quality of the product sold in the State and 
a description of the method of analysis used at the station. 

FOODS -ANIMAL PRODUCTION. 

K. \V. Aii.kn, !'il ttor. 

On fodder articles and fodder supplies, G. A. Goessmann {Mas- 
sachusetts State St a. PuL .Vo. •/.>, Nor., /.vm pp. /:>). — In this article the 
author strongly advocates the, raising of a greater variety of crops tor 
stock* feed i tig and especially more leguminous crops to take the place 
of more expensive commercial feeding stall's; ami he urges that* in se- 
lecting crops to be, grow n or feeds to be bought, the question of their 
limmirial value, should In* considcicd. lie shows, for instance, that 
while corn meal, costing #21 per ton, has a mammal value of only $7.31 
per ton, Chicago gluten meal, cotton-seed meal, and linseed meal (old 
process), costing from $2(i to #28 per ton, have a mammal value ranging 
from $14.72 to $23.52 per ton. 

During the past year (181)2) the station tested the following forage 
plants: Hummer vetch, soja beans, I Bokhara clover, sainfoin, horse beans, 
cowpeas, yellow trefoil, serradella, prickly comfrey, Hat pea (Lathyrus 
sylrestrix), kidney vetch, blue lupine, yellow lupine, silver-hull buck- 
wheat, Japanese buckwheat, common buckwheat, summer rape, winter 
rape, .Jerusalem artichoke, and sugar beets. The detailed report of these 
trials is reserved for the annual report. A summary of the yield of 
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some of these plants grown on a large scale is given in a table find com- 
pared with hay and rowen, as follows: 

Yield of various /w age crops per acre. 


Ci«»p. 


Yield 

per tu re. 


Pry mat 
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u Kye. vetch and oats, peas and oats, part of soja beans, of corn, and 
of serradelhi have boon fed as green fodder, and the remainder of 
green corn and soja beans, scrradclin, and Hungarian grass are on 
hand in silos as mixed silage for winter use.'’ 

The yield of hay and rowen (»1 tons per acre) is believed to be far in 
excess of the, average tor the State, which “does not imieh exceed 1 ton 
of hay per aero.” 

A table is given which embodies the maximum and minimum per- 
centages of dry matter, protein, and fat found in the analyses, made at 
the station, of a large number of commercial feeding studs. This 
shows the wide variations in the eomposition of these materials, espe 
eially by-products from factories, at different times, and indicates the 
desirability of State control of the sale of feeding stuffs. 

“The money invested by farmers for securing commercial feeding 
stuffs as an additional food supply for home consumption exceeds to 
day many times the amount spent for commercial fertilizers. * * * 

The generally conceded success of the introduction of a well-regulated 
system of State inspection of commercial fertilizers seems to suggest 
the adoption of a similar course w ith reference to the trade in commer- 
cial feeding stuffs.” 

Effect of food on composition of butter fat, F. W. Mouse (New 
Hampshire tfta. Hut. No. Id , Sept. ts<J2, pp. 20). 

Synopsis . — An account of oxporimoiifcH with tw elvo rows to test the* effects of com meal, 
gluten meal, cotton-Koul moal, cotton m*od, wheat gluten, com gtareJj, mixed 
ha>, oat hay. Hover hay, vetch liay , paaturc gras-s, cotton -twod oil, palm oil, 
corn oil, cocounut oil, stearin, and nh*in, respectively, on the volatile fatty 
acids ami the iodine number of the blitter. Tins analyses of the feeding tttuffa 
and butter are tabulated. The results indicate that certain of the material#* 
mentioned do affect the wdutilo fatty acids and the iodine unmber of the butter 
and suggest a connection between the fat of the food and the. fat of the milk. 

hffecloj com m o n feed l up stuff's. — Two series of experiments are de~ 
scribed one to study the effect of grain feeds, and the other of different 
kinds of hay. 
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In the first scries of trials eight cows (four lots of two each) were 
ttsed. The coarse fodder (hay, grass, and silage) remained constant 
ixntil the last period, when pasturage was given in its stead. Corn 
meal was compared with cotton seed meal and with gluten meal, and 
the effect observed of adding about a pound of wheat gluten to the daily 
ration. The t rials continued through June and July. Samples of but- 
ter were taken for analysis at frequent intervals. The results of the 
trials are summarized as follows: “ Coni meal had no effect on the vohi- 
tile acids, but lowered the iodine number; gluten meal affected the 
volatile acids only after they had been depressed by some, other food, 
when it raised them, while the iodine number was raised in every ease; 
rotten-seed meal lowered bot h volatile acids and iodine number. Crass 
did not, in general, affect the composition of t he, butter, which fact 
corresponds with recent German investigations/' 

Part of the cows were dropped during the trial, but “in tin* case of 
tin* four rows continuing through tin* experiment the volatile acids 
decreased ami the iodine number increased as the period of lactation 
advanced/’ agreeing in this respect with the observations of others. 

In the second series seven cows were used (four lots), three of which 
were used in the first series. Here the grain ration (middlings, gluten 
meal, and cotton seed meal) and silage remained constant, and mixed 
hay was compared with oat hay, clover hay, and vetch hay, respect- 
ively. Neither vetch nor oat hay produced any apparent change in the 
v datile fatty acids. (Mover hay appeared to increase the. volatile fafty 
acids, and mixed ha\ sustained this increase. 

He* sinking of* volatile aruD anil using of the iotliim number with the advnueoof 
lactation wuh again seen in tins senes. Some of the lesnlts of this scientific in- 
vestigation are in accord with the, piaetuc of many dairymen who pioduee n high 
grade of hotter. A favorite nation with them is coin meal and clover or mixed hay. 

Corn meal has been shown to produce a butter fat with a, low iodine imin her. cor- 
responding to a haul, firm but tor. (‘lover hay and mixed ha V have produced a 
butter fat with a. high figure for volatile acids, which is equivalent to a high flavor. 

Nevertheless, corn meal and clover hay ate not the only suitable foods for produc- 
ing a firm, highly flavored butter, and the study of this bulletin should show other 
combinations even better. 

Effect of various oils , etc. — In I he first, serins of trials, with the same 
cows used in previous. trials, t he effect was tried of adding cotton seed, 
cotton-seed oil, and starch, respectively, to gluten meal. (Jluten meal, 
cotton seed, and cotton seed meal were also foil singly. A constant 
ration of silage, hay, ami middlings was fed in addition to the grain. 
The iodine number decreased in the ease of the two lots receiving cot- 
ton seed or cotton-seed meal, while the volatile fatty acids decreased 
with one lot on either of these feeding stuff's, and with the other 
decreased on cotton seed and increased on cotton seed meal. “ Com- 
paring the rate of change in both constituents, for each substance, 
cotton seed influenced the composition of the butter more thou the 
cotton-seed meal.” 
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When cotton seed oil (13.6 oz. per 1,000 pounds live weight per day) 
was fed with gluten meal u there was a decided lowering of the volatile 
acids, which was apparently due to the oil, but the iodine number was 
not changed much.” 

Corn starch (3.4 pounds j>er 1,000 pounds live weight) fed with gluten 
meal u produced t he same effect as corn meal, decreasing the iodine 
number and causing no variation in the volatile acids.” 

In a continuation of these experiments 3 cows, used in previous trials, 
were fed a constant basal ration, to which was added, in separate peri- 
ods, 11 oz. each of palm oil, corn oil, cotton seed oil, cocoa-nut oil, com- 
mercial stearin, and olein. The basal ration consisted of silage, clover 
or vetch hay, oatmeal, and middlings. 

Ah the result of trials, it was shown that the volat tie acids were only slightly 

allected, but on (ho wholo wore decreased by feeding fats. A com parison of the 
change# in the 1 bnlter hit with tin* volatile acids of the fats used in the rations 
showed a striking result, and the comparison is heio given: 


Oil fed. 


( 'nroaimt 

Corn 

Colton H«M‘d . . . . 

Palm 

Olein 

Steal m 


\ olaldo 
avals ot oil 
fed. 

Change in volatile acids 
| ot hut lor. 

ft f> 

| IIO. 7 to 

2fl 8 

0.0 

3 2 ; 

! Uli 0 to 

28 4 

0 0 

] i 

41. 3 to 

2f». 2 

- <J 1 

1.7 

33 1 1<> 

:ti 5 

- l.jfi 

* **-' 0 

| 27. <> to 

an 7 

d a i 

1 4 

41. 5 to 

28. 0 

a s 


With the ext option of the olein, which increased tin* vnlafilo acids over the pre- 
vious ration, the fats caused the volatile acttl* of the butler to vary in the order of 
their own contents of volatile nerds. 

The iodine number was more ;illeefed by feeding the bits, and here aguiu was a 
striking coincidence, which is shown in the .following comparison of the oils and 
their action: 
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in this companion it is shown that with the exception of the olein the fata caused 
the iodine iinmhei m the butter to vary in accordance with their own iodine num- 
bers. 

Hummary of results . — The results agree with those of previous studies 
reported in Bulletin No. 13 of the station (K. S. K., vol. III, p. 86) in 
showing that gluten meal raised the iodine number of the butter fat 
in every ease — that is, gave a softer butter than corn meal or cotton- 
seed meal. 

It was found that, of the constituents of corn meal, fcho gluten or albuminoid# had 
the property- of affecting the volatile acid# in the butter fat, while the starch and 
oil affected the iodi a© number, the former doc reusing and the latter increasing it* 
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Sinew glnion meal contained both oil ami allmimuoiria, and the oil affected the iodine 
jiiiiuboraK much a# tlio gluten meal did, it wa« inipoettihio to way that the alhu- 
xninoide did or did not net on it. 

Ofthc cotton -Meed consiiluvntH, it was round that the oil and the meal, or nitrog- 
enous part, after tod the volatile acids alike; hut the iodine number was raised by 
the oil and lowered by the meal. 

When fed altogether in the onginal grain, eutlon seed prod need the effect of the 
meal or nitrogenous matter; while com produced the ctfe* t <d* tin* March. 

These trials Avith carbohydrates, albuminoids and lath weir not numerous enough 
to enable olio to formulaic a new them \ Irom rliem or to oserthrow old theories; 
but they do not agree a\ ith ihe lhcoi> that milk fat m formed fnnn the albuminoids 
only of the food const it touts, and that fats in the food do not enter into the fat of 
of t he milk. 

Stock feeders’ guide, (I. li. Whitcukk (A Vvr Hampshire Stn . RnL 
iYo. /;, Oct.. pp. 1 /, fuj. 7).* — This is a popular bulletin for tanners, 
on the application of feeding* standards in piurtiee, and is accompanied 
by a chart for use in the barn. It contains tables giving German feed- 
ing standards, the composition of a large number of feeding stuff's, 
standard grain mixtures, and 1- standard rations for cows per 1,000 
pounds live weight. Tin* method of calculating rations is explained ill 
the bulletin and the chart. 

A reprint from bulletin No, 1 of the station, describing the construc- 
tion of a home made balance for weighing coarse fodder, is given in an 
appendix. 

STATION STATISTICS. 

Fourth Annual Report of Alabama College Station {Alabama 
('allege N7u. lit port for 7, pp. r *\. — This includes the reports of the 
treasurer (for the fiscal t \ear ending dune do, lsffl), eliemisf, botan- 
ist, biologist, and agrieult urist, which contain brief outline statements 
regarding the work of the station. The number of analyses made in 
the chemical laboratory during 1*91 wa;> Jiff, and included fertilizers, 
feeding stuffs, milk, but ter, and miscellaneous substances. A botanical 
survey of the State is in progress. Studies on woods and weeds have 
been made. A list of articles published during the year in different 
journals by the biologist, U. F. Atkinson, is gi\en. 

Fourth and Fifth Annual Reports of Indiana Station (Indiana 
Rt a. Reports for J 8! O and 7 */>,?, pp. no and £'>). — These include the re- 
ports of the director, agriculturist, veterinarian, chemist, horticulturist, 
and botanist, which contain an outline of the work of the station dur- 
ing 1891 and 18913. There are also financial statements for tlie fiscal 
years ending June 30, 1891 and 1392. 
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ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT'^ OF AGRI- 
CULTURE. 


Insect Life ( T) in' si on of Entomology, Insert Life, voL r, No, 2, Nov.) 
181)2) pp, (id- 1 Hi, Jig. The larger part of this immlnr is devoted to 
tlie proceedings of the fourth annual meeting of the Association of Eco- 
nomie Entomologists, which was held at Rochester, New York, August 
15 and 1<>, 1802. The following are the special articles incorporated in 
the minutes: 

Address of the first rice president , 8. A . Forbes (pp. 08-70). — A sum- 
mary of the principal work of the year in economic entomology. 

Hypoderas eolnmbiv, /). 8. Kellirott (pp. 77-78). — Description with fig- 
ure of this interesting mite which was found in the thymus of a domes 
tic pigeon at the Ohio State University. 

The possible and actual influence of irrigation on insert injury in New 
Mexico , 0 . //. T, Townsend (\)\). 78-81). — A discussion of the ‘importance 
of irrigation in New Mexico and its possible effects upon the vine leaf 
hopper ( Typhloeyba ritifexj, codling moth (('a rpoeapsa pomonclla ), 
peach-tree, bom- (Sannina e.vitiosa ), green June beetle. (Allorhina muUt- 
hilis), and a number of other inserts. 

Notes on ^Egeriidic of central Ohio , 1). 8, KcUieott (pp. 81-85). — A series 
of notes on the life history of Melittia veto, Sciaptcrim trieincUx , sligeria 
eorni , and TE. rnbrisiigma. 

The bean wcecil, M. V. 81 inner land (pp. 80-87). — In this article the 
normal method of oviposil ion is stated to be as follows: The beetle first 
gnaws a narrow slit through the ventral suture of the pod. It then 
forces its telescopic ovipositor through the slit and deposits its eggs in 
a duster on the inside of the pod. The insect breeds through several 
generations in dry beans and is readily destroyed by bisulphide of 
carbon. 

Urasteria ereehtm , M. V . 8lingerland (pp. 87, 88). — The common grass 
moths ordinarily known by this name are shown to comprise in reality 
two species, viz, />. credited) Cramer, and JK crmsiuseula 9 Haworth. 
There are three annual generations of each species in New York, the 
adults appearing in May, July, and September. 

Orthezia insignis as a garden pest , T. I), A . Cockerell (p. 89).— This scale 
insect, w hile common upon roadside weeds n» Jamaica, is injurious to a 
species of Coleus and to w hite violets in that island. 

m 
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Some feature* of an apparent joint worm attack, F. M. Webster (pp. 
80,90). — An injury to wheat stems in northern Ohio whirl* elosely 
resembles that of the joint worm was possibly produced by that insect, 

A new enemy to timothy grass, O. Howard (pp. 90-92, ligs. 2). — An 
account ot‘ damage to timothy grass by Oneognathus binotatus at an 
elevation of 2,500 feet in (ireene t’ounfy, New York. The different 
stages are filmed with the exception of the egg. 

Food plants of some North American Membraeidw, F. H r . Coding (\)\). 
92,95), — List of species with food plants indicated in tabular form. 

Notes of the year in New Jersey, J, ft. Smith fpp. 95-98). — A general 
review of the inserts injuring New Jersey crops during tlte early sane 
mer of 1892. 

The pear tree Fsylla ( Fsylla pyrieota), M, T. Sling* rland (pp. 100 101). — 
Preliminary announcement of the faets subsequent !y published in bul- 
letin No. 44 of the New York t'ornell Station iK. S. K., vol. iv, p. *472). 

The pear leaf blister mite ( Phytopt us pyri ), 1/. \\ Slingi rland (pp. 101- 
100). — Kerosene emulsion containing at least 20 per rent, of kerosene 
was found to be a practieal remedy when applied during the winter. 

The parsnip web worm ( Jh'pressaria heraetiana), L\ /». Ntiulhwtrk »pp. 
100-109). — A series of observations on the life history ol thi^ insect, 
showing that numbeis are. destroyed by the potter w asp { Fnmrnes fra- 
tarna) and by a fungous disease. 

Notes from the Mississippi station* //. F. Wn d (pp. 1 10 1 1 1 ). — Iteeords 
the oeeurrenee of the horn tly in Mississippi, damage to beans by ('ero- 
toma caminea, to lupines by Meeyna rerep salts* and to cotton by Aretia 
phytlira . 

Notes on injurious insuds of If, Osborn (pp. Ill 11 1). — In addi- 

tion ton general summary of eommon pests in low a, the aid lmr 1 1 rated 
of the life history of Hirer of the common leaf hoppers, vi/ 7 Ayattia 
sanyai neolent a , Pel ton phalus inimii'us, and IK debilis. 

Kansas notes , \\ /,. Kellogg (pp. 111-110). — Tin* prinripal damage 
done to erops in this State during 1891 was b % \ the wheal, straw' woim 
(fsosomn iritiei ). 

Notes on plant fatuuv, T. IK A. (\wkerelt (pp. 117 121). — A theoreti- 
cal paper considering the question ofoiigm of food plants of injurious 
species and their variation and ineieased injmy consequent upon newly 
acquired food habits. 

Spraying with arsenites vs . bees, F. M. Webster (pp. 121-125). — An 
aeeount of a series of experiments in whieh bees wane inelosed and 
forced to feed exclusively on the blossoms of fruit trees sprayed with 
Paris green. The results were inconclusive. 

Notes on injurious insects in Canada in IS'JiK J, Fleteher (pp. 121- 
120). — A general summary of a dozen or more insect outbreaks. 

An Australian Scymnus established and deseribed in California. , (\ V7 
Utley (pp. 127-128). — It* is shown that Seymn us lophantluv described by 
21468 — No* 8 4 
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$\ E. Blaisdell as a new California Seynmus is one of the species intro- 
duced by Mr. Koebele from Australia. 

Further notes on the food of I A mar campestris , Binney, F. M. Webster 
(pp. 128-130). — Records observations concerning the feeding of this 
slug upon plant lice. 

Abstract of proceedings of the Rochester meeting of the Entomological 
Club of the American Association for the Advancement of Science (pp. 
132-134). — A brief summary of the papers read at the meeting. 

Correspondence and general notes (pp. 135-140).- — Among the subjects 
treated are the following: Successful colonization of Vodalia in Egypt; 
new localities for the Mediterranean flour moth; damage by the codling 
moth in Nebraska; success of a Vedalia importation; quails rs. potato 
bugs; mosquito remedies again; widespread trouble from the horn fly; 
and tannin in a sumach plant-louse gall. 

Insect Life ( Division of Entomology , Insect life , vol. r, No. 3, Jan., 
1833, pp.l 17-3 12, figs 13. ). — This number eon tains the following articles: 

The glassy winged sharpshooter , C. V. Riley and L. 0 . Howard (pp. 
150-154). — An illustrated account of the damage done, by Ilomalodisca 
coagulata , Say, to cot ton bolls and Le Conte pear, to the new growth of 
the orange tree, and to asparagus, the damage to cotton being more 
marked than the others. The insects an* particularly prevalent in cot 
ton fields which are bordered by young poplar growth, along the banks 
of streams, and especially in tin* State of Louisiana. Where the damage 
is great it will pay to make a single application of kerosene emulsion to 
the poplar growth before the insects have migrated from this to cotton 
in the early summer. 

The osage orange Pyralid , Mary E. Mnrtfddt (pp. 155-158). — An illus- 
trated account of the life history of Loxostegc maelura’, Riley, a new 
enemy to osage orange, with a. description of the species. 

The food plants of some Jamaican Coccidw , T. 1). A . Cockerell (pp. 
158-160). — List of Ooceidu* found in Jamaica with indications of food 
plants and localities. 

The u maxillary tentacles' 7 of Pronuba, J. B. Smith (pp. 101-163), — 
I lomologizes the specially developed maxillary tentacle with the palpifcr. 

The potato tuber moth , R. Allan Wight (pp. 103, 104). — An account 
of the habits of Lila solaneHa , Boisd., in New Zealand, with the sugges- 
tion that it originally attacked a flag ( Typha an g list i folia), used by the 
natives to thatch the roofs of their potato houses. 

Food plants of North American species of Jtruchus (pp. 105, 166). — A 
list of the food plants of the North American species of Bruchus drawn 
from the notebooks of the division and compiled from published 
records. 

The strawberry weevil , F. H. Chittenden (pp. 167-186).— A full Illus- 
trated account of the life history of Anthonomus signaim , Say, drawn 
from the notebooks of the division and from the observations of the 
author. Priuciijal subheads of the articles are : Past history; the yearns 
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investigations; work of the insect; life history; parasites and natiira' 
enemies; and remedies. The author shows that the insect breeds in 
the flower heads, and that it affects certain wild plants in which it 
probably normally breeds, the original food plant being probably Rnbus 
villosus . The parasites reared were Calyphis tibia tor, Oi\, Bra con 
anthonomi , Ashin., (Jaiolaccns anthonomi , Aslan., and Catolaecus incer- 
tu n, Aslan., the three last being now species, deseribod by Mr. Ash- 
mead in connection with the article. The principal remedies suggested 
are the use of trap crops and covering the beds at certain times. 

.Damage to forests by tin 1 first nut ire pine bark beetle , A. I). Hopkins 
(pp. 187-180). — Aji account of the damage done in Virginia and West 
Virginia by Dendroetonus frontalis to the jane finest s. The extent of 
the damage is indicated and an account is given of the introduction of a 
European enemy, ('term formiearius , which Mr. Hopkins went to 
Europe to secure. 

An interesting mater bug (Rlu nmatoba f es rileyi , Rergroth), pp. 
180-104). — A full descriptive account ofxarioiis stages of this insect, 
with illustrations. 

Correspondence and general notes (pp. 104-212). — Among the subjects 
treated are the following: First larval stage oft lie pea weevil; swarm- 
ing of the Archippus butterfly; some imported Australian parasites; 
anew parasite* of the red scale; an insect transmitter of contagion. 

The Russian thistle and other troublesome weeds, L. H. Dewey 
(Division iff Botany, Farmers' IlnL Ah. UK pp. 10* plaits 2). — A popular 
description of tin* Russian thistle or Russian cactus (Salsola kali , var 
tragus) with suggested means for its repression. Other weeds are 
described and means suggested for their extermination, as follows: 
Wild mustard ( Urassiea sinaptstrum), worm-seed mustard ( Erysimum 
cheiranthoides ), tteaele mustard or western wallflower (Erysimum 
asperum ), false Max { Carnet inn saliva), shepherd's purse (Capsella bursa - 
pastor in ), peimjcros or French weed ( Thtaspi ar reuse), poppergruss 
(Lepidium intermedium), wild licorice (dlycyrrhiza fepidota), wild rose 
(Rosa btanda), rosinweed (drindilia squarrosa ), goldenrod (Solidago 
rugosa, *S. nemoralis , S, canadensis), marsh elder (Ira xanthiifolia), great 
ragweed (Ambrosia trijida ), ragweed (.1. artemisiafotia , A. psilos(aehya), 
cocklebur (Xanthium eanadense ), wormwood (Artemisia biennis), tumble- 
weed (Amarantus attain ), lamb's quarters or pigweed (Chi nopodium 
album), winged pigweed (Cyetolomu ptalyphyttum ), dock (Rume.v saliet- 
folius, R* obtusif olius, R. crispus), black bindweed (Polygon urn convol- 
vulus ), barnyard -grass (Panieum crus-gall i), sandbar or burgrass ( Cen- 
chrus tribnloides ), porcupine or needle grass (Stipa spar tea), conch; 
quick, or quack grass (Agropyrum re pc ns), and squirrel tail grass or 
wild barley ( Hordeu m j ubatum ) . 

Monthly Weather Review ( Weather Bureau , Monthly Weather Re- 
view, vol XX, Nos. 9-12, Sept.- Dec,, 1892, pp. 225-315, charts 20). 
Besides the meteorological reports usually given in this publication, the 
September number contains an article on a September “ norther ” on 
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the Mexican coast, and tlie November number articles on the tornado 
at Eagles Mere, Pennsylvania, June 27, 1892, and the Galveston Island 
tornado of November 0, 1S92. 

Fluctuations of the level and rate of movement of ground water, 

F. JL King ( Weather Hunan Bui . Xo. 5, pp. 75, Jiffs. 3, platen a ), — This 
is a detailed summary of observations and experiments made since July, 
1888, at the Wisconsin Agricultural Experiment station, under the fob 
lowing heads: First observations; instruments for measuring changes 
in the level of water in wells; topography of the area occupied by the 
wells, geological structure of the locality; configuration of the surface 
of the ground water; the percolation of water into wells; a sanitary 
problem; one cause of decrease of head in artesian wells and at pump- 
ing stations; seasonal changes in the height of ground water; relation 
between the amount of rise in the surface of ground water and the 
rainfall; the capillary storage capacity of long columns of soil; relation 
of the normal gradiynt^of the ground- water surface to tile drainage; 
natural subirrigation; How of ground water from the lower under the 
higher lands; the rate at which the level of the ground water surface 
changes; relation of the rate of fall in the ground water surface- to baro- 
metric pressure; rate of change in the ground water level from morn- 
ing to evening and from evening to morning; automatic records of the 
fluctuations in the level of ground water; the complex character of 
fluctuations to which the surface of ground water is subject; influence 
of barometric changes on the rate of flow from springs, artesian wells, 
and tile drains; barometric oscillations in the level of water in wells; 
semidiurnal oscillations in the level of water in wells; influence of 
diurnal changes in soil temperature in producing corresponding oscil- 
lations in the level of ground water; effect of increasing soil tempera- 
ture on the general height of the- groundwater surface; influence of 
changes in soil temperature on underground drainage; temperature 
tide of the. ground water surface; seismic oscillations of the ground- 
water surface; the mechanical action of barometric changes in produc- 
ing fluctuations irt the level and drainage of ground water; cause, of 
tempera tun*, oscillations in the level of ground water; instantaneous 
percolation after rains; percolation through frozen ground; and some 
directions in which further study is needed. 

The principal points in these investigations have already appeared 
in the Annual Deports of the Wisconsin Station for 1889, p. 189 (E. 8. 
K, vol. II, p. 432), 1890, p. 120 (E. 8. It., vol. if, p.442), and 18J1, p. 91 
(E. 8. It., vol. iv, p. 122). The present report describes and illustrates 
the apparatus used, especial attention being given discussions of various 
self registering instruments devised by the author. Full experimental 
data are given in numerous tables and diagrams. 

The following suggestions regarding further study in this field are 
made: 

A careful and detailed study of the movements of ground water ought to supply 
very important knowledge bearing upon the contamination of drinking waters and , 
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the spreading of certain classes of contagions diseases, and thus help to place the 
water supply for both urban and rural purposes under better sanitary conditions. 

# Mi It 

Iu tilie utilization of natural subirrigation * # * and in the reclaiming of 

swamp lands for agricultural purposes, which must bo of growing importance in the 
immediate future, there is imminent need for new knowledge in the same direction. 

Before wo can understand the full signiiieanee and extent of the movements of 
underground water, it will he necessary lo have synchronous observations, covering 
not only considerable intervals of time, but also extended areas as well, and valu- 
able contributions to our knowledge should bo expected if improved forms of self- 
registering apparatus for recording the changes in the level of ground water were 
to he sot up at many meteorological and experiment stations; and since the soil water 
has been shown to l»e so susceptible to movements resulting from small barometric 
and temperature changes, there should be forms of self- refolding soil thermometers 
more sensitiv e than any now available, and barographs which are capable of record- 
ing much smaller changes of pressure than most existing instruments do. It may be 
that a barograph constructed on the prim lple of the air barometer described in this 
bulletin, but using a fixed oil instead of wafer, tilling the chamber with chemically 
dry air and burying t lie whole more deeply in the ground where the diurnal changes 
of temperature would always be vciy small, would answer the needs of such a 
study. 

If the n»»\ cmeiits of ground water generally even approximate those which the 
observations here recorded appear to indicate, a fullci understanding of them must 
shed much light upon those metasomalic changes which are of such great impmtnnco 
in geologic processes and in tin* origin and foimation of metalliferous deposits. 

Then, again, if tidal fluctuations do really exist m the ground water, as Mr. Bob- 
erts has atlirmed, and if it is sensitive to seismic disturbances, as the observations 
recorded in regaid to the moving train suggest, a study of the movements of ground 
water may he expected to contribute much toward an understanding of tin* nature, 
extent, and effects of the movements of the solid portions of the earth, whether 
they are due to stresses originating in extra-terrestual causes or geologic or meteot- 
ologie shiftings of load upon the earth's surface. 

Report of the first annual meeting of the American Association 
of State Weather Services ( Weather Hurra u , Huh So. 7. i>/>. V.hjiys. 
ft. — An account of this meeting was given in Experiment Station Rec- 
ord, vol. JV, p. 2-0. 

Besides a full report of the proceedings, this bulletin jtives appen- 
dices containing papers on exposure of thermometers and on methods 
of signaling weather lb recasts. 

Experiments with sugar beets in 1892, II. W. Wiley (Dinsion 
of Chemistry, Jiul. So. 3u,pp. 7 /). — A record of experiments in the cul- 
ture of the sugar beet, in continuation of those reported in Bulletin No. 
3.‘) of the Division of Chemistry (E. S. It., vol. IV, p. 78 ). The Depart- 
ment of Agriculture distributed 8,lf»J) packages of sugar-beet; seed and 
made analyses of tbe samples of beets sent in from different parts of 
the country. The details of these analyses are given in t abulated form. 
The averages by States and Territories are as follows: 
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Average results of sugar-beet trials by States and Territories* 


State. 

Number 

of 

growers. 

Analyses of beets. 

Yield of 
beets per 
acre. 

Probable 
yield of 
sucrose 
per acre. 

Total 

solids. 

Sucrose 
In beet. 

Purity. 



Per cent. 

Per cent. 

Per cent. 

Tons. 

Pounds. 


2 

15.3 

9.41 

64 7 



California 

3 

20 0 

14. 72 

77.6 

is. 9 

i ioi 

Colorado 

50 

19.1 | 

14. 82 

81.7 

17.6 

3,968 


1 

19.5 ! 

14 Of* 

79.1 



Illinois 

4 

35.3 i 

10, 93 

75 2 

n.2 

1,653 

Indiana 

1! 

10 1 1 

31.23 

73 5 

11 ft 

1,822 

Iowa 

8 

15 1 

10. 93 

76. 2 

15.1 

2, 240 

Kansas 

9 

35.7 

11.07 

74.2 i 

15.0 

2, 2H1 

Kentucky 

1 

12 1 

8. HO 

77 2 

17.5 

2 186 

.Michigan . 

9 

17.8 

14 11 

83. 4 

16 7 

3.796 

Minnesota 

15 

36 4 

32 17 

78 1 

15.7 

2,966 

M isiNou ri i 

2 

13. 4 

8. 09 

63 4 



Montana 

1 

15 8 

10 93 

72 8 



Nebraska 

9 

18 8 

14 15 

79 3 

" ir>.*7* 

3, 036 

[Nevada 

1 

IK 11 

15 92 

83.4 

32 0 

3, 046 

Now Mexico 

| 5 

19 4 

15.34 i 

83 2 

8.3 

2.237 

New York 

4 

18.9 

If*. 43 

85 9 

15.4 

3, 815 

North Carolina 

1 

12.9 

K 99 

73 4 

3.6 

42ft 

North Dakota 

1 4 

17 7 

12 K« 

76. 5 

22 4 

3,820 

Ohio 

29 

16 1 

11. G2 

76, 0 

14 ft 

2, 300 

Oregon 1 

6 

18 7 

14 24 

80 2 

8.0 

1.487 

Pennsylvania 

2 

14 7 

30 75 

1 75 8 

4.4 

918 

South Dakota 

20 

IX 3 

13 12 

75 5 

37.5 

3, 424 

Tennessee 

1 

13 7 

9.42 

72 4 


„ 

Virginia 

2 

15.8 

11.95 

79 t> 

H 1 

1.543 

Washington 

9 

10 9 

n 52 

76 K 

14 3 

3, 113 

West Virginia - j 

* J 

17-4 | 

11 29 

On ft 



Wisconsin 1 

9 

17.2 

12 72 

77 h 

16 1 

2*981 


1 

18.8 

15. 20 

85.2 



Wynnijiiff . . . . j 








Imports arc given on experiments in the production of* beet seed and 
in the culture of beets at the station at Schuyler, Nebraska, by W, Max* 
well, who was in charge of the station. The beets intended for “moth- 
ers” were preserved in moist sand in silos during the winter. The 
“mothers” were analyzed the first week in April and were then planted 
in the field. The loss of sugar in 1 lie beets during storage averaged 2.K5 
per cent. 

The vitality of tilt* mother beets was almost perfect ; not more than 20 out of 4,430 
failed to grow and produce seed. The cultivation received was simplj keeping the 
weeds down and the ground loose by hand liocing, of which the crop received throe 
cultivations. „ 

The harvesting of the seed commenced on August. 5 on some parts, which were pro* 
maturely ripened by the hot weather. The harvesting was linished on the 24th of 
August, and as a whole resulted in the production of seed of fine appearance, great 
vitality and excellent yield. The total area under cult ivation tot seed was 98,3 squurG 
rods. The total yield of seed was f»9.% pounds, or at the rate oftMJS pounds per acre. 
At 15 cents per pound the value of the seed per acre w ould therefore lie $145.20. 

The interesting part of the seed-production woik will come during the next season, 
when the home-grown seed will be compared directly with that of foreign importa- 
tion. Jt is confidently belie, u*d that the seed produced in the locality will have 
superior qualities in respect, of vitality and prepotency over the imported seeds, 

At the present time no organized effort has been made in this country to grow 
high grade beet seed on a large scale to supply the demands for home consumption. 
During the past season about 15,000 acres of beets were cultivated in this country. 
At 15 pounds per acre the amount of seed required to plant this area was 225, €00 
pounds, and, at 15 cents a, pound, the value of t-liis seed was $33,750. Already the 
item of beet seed is one of considerable importance, and in common practice it may 
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be said that tlio expense of beet seed for each acre, when properly planted, will ho 
about $2. A great increase in the acreage, therefore, sown to boots wonld soon create 
a demand for high-grade seed of home production, which would justify a reasonable 
amount of capital in entering into the business on a large scale. 

The average results of field experiments with six varieties of sugar 
beets grown from imported seed were: Yield per acre, 1/3.8 tons; sugar 
in juice, ir>.l per cent; total yield of sugar per acre, 4,800 pounds. Much 
injury was done to the crop by the sugar-beet wuhworni. 

The cost of production of an acre* of beds upon the station field is shown iu the 
follow ing statement : 

Cost of production of one on e of beets. 


1891. 

Oct. X. Light plowing $1.98 

25. Deep plowing 2.00 

25. Subsoil plowing 2.00 

1892, 

Apr, 28. Disk harrowing .38 

29. Harrowing (twice, at 17 cent o 31 

30. Killing. 17 

30. Dost of seed (17 pounds, at 13»cnl-o 2.55 

30. Drilling seed 52 

30. hulling . % 17 

June 2. llntm* hoeing .02 

8 10. Thinning out 'si\t\ ti \ « bonis, at 12* <cut^ 8,12 

17. Hand hoeing ( ti i‘t > hours, at 12* unis* 0.25 

21. Horse hoeing 02 

27. Hoi se hoeing 02 

3(1. Horse hoeing 02 

July 7. Soiling up (twenty -nine hours, at 12 l cents) 3.02 

30. 28 

Oct. 15. 'Hotting up beets (by baud') $13,50 

13. Tiauspnrt (at 50 cents per ton) 6.1*0 

15. Kent of land 2.50 

22.00 

Total cost of production 52.28 


The menu value per acre of all the\aiietics was £b;>.20, giving a 
profit of #10.02 per ac re. 

Experiments with reference to the losses in the sugar content of stored 
beets gave interesting results. 

It has been shown that when beets were harvested and exposed to the sunlight at 
a time of rather high temperature, not only was there a gi cater loss in weight in 
four days, amounting to as much as 37 per cent, but that also there was an actual 
loss in the amount of sugar contained iu the beets. This loss amounted to about 29 
per cent in the time mentioned. When the beets were kept in a shed, the loss in 
weight was also considerable, due to evaporation, but the loss in sugar was r onsider- 
ahl> less. When, however, beets were kept in cold storage or in moist earth, the tem- 
perature of which was below 4tL, it w as found that there was practically no loss of 
sugar during a period of over twenty days. There was a slight loss of moisture in 
the beets kept in cold storage and a corresponding increase in the amount of sugar 
iu the juice. 

In the beets kept In the moist, cold earth at a temperature below 40°, but not low 
enough to freeze them, there was neither loss of weight nor sugar. 
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The eonclusioiy to be drawn from those interesting experiments is of a practical 
nature, namely, that in the preservation of beets an attempt should be made to keep 
them covered with moist earth and at a temperature which should not be allowed, 
if possible, to rise above 40' \ 

The idea presents itself here in a very forcible way whether or notit would bo 
profitable for beet sugar factories to piovide cold-storage cellars for tbe preservation 
of their beets, in which the temperature could be so regulated as not to be allowed 
to rise above 10 or fall below 82°. In such a cold-storage eollar the beets could 
he. kept probably lor two or three months without any appreciable loss of sugar. 

The bulletin also contains an ammut of the sugar-boet webworm 
(Loxosteyv 'Sficfiealis), taken from advance sheets of the report of the 
Entomologist, in the Annual Import of the Secretary of Agriculture for 
1802. 

The life history of the insect lias been followed through only n part of the season, 
hut theie are certainly two annual generations, ami probably three, if not four. 
The .lnl,\ brood is a slioit lived one, and but two weeks are required between the 
maturity of the caterpillars transforming the latter part of July and the appearance 
of the moths, which couple ami soon lay eggs for another generation. The cater- 
pillais of the' .Ini} brood transform to chrysalids almost immediately after entering 
the ground. Such, however, was not thcea^e with the caterpillars of the last brood. 
With this the chrysalis state is normally not assumed for some time, and probably 
not unt •] the ensuing spring. (Jpeoons received September 1ft from Mr. Kdson, at 
Schuyler. Nebraska, contained lan a- which were full-grown, but some w hat shrunken, 
and these at the date of writing (Feeeinher f>) are still m the larval condition. Mr. 
Bruner, however, in breeding cage experiments, finds that some of the August 
brood issue as moths during September and October, and he suggests that it is 
barely possible that there is another set of caterpillars produced by these stragglers 
during the fall if the weather perm if*, but, as already shown, the majoiity of the 
August brood remained unchanged until the. following spring. From the larva; of 
tin; injurious brood received July 2* and August 2 the moths issued August 4», 8, ami 
12, while August* IT* moths were, received iiom Schuyler, together with beet leaves 
beat iug eggs. 

The eggs are pale yellow, famtlv rugose or indistim i l,v faceted, slightly polished, 
somewhat iridescent . almost circular, and very If ally convex, and arc deposited 
cither singly or in a row of from two to live oi more, in tin* latter ease overlapping 
each other like Seales. 

The young larva* are whitish in color, with polished black head and piliferous 
spots. The full-giow u larva* are y eltovv ish white with a broad black meduxlorsal 
stripe, and a Mill bioader snbdoisal stripe, the two tine lateral lines being also 
ldaek. The pilifei oils warts are pale with a black ring, and the head to yellowish 
oi maibhd with black. The hibernating caterpillars make a burrow beneath the 
surface of the giotutd. but line it with silk, constructing an inner cocoon, which to 
long, slendei, slightly enived, and about three times as long as the larva itself, A 
somewhat similar coeomi. but u little over half the length, is constructed by the 
midsummer In ood. 

This insect is a close ally of the so-called garden wohworm, which was treated in 
tin*, report of the Entomologist in the Annual Report of the Foiled States Depart- 
ment of Agriculture for 1X85 on pages 205-270, The moth is somewhat darker in 
general effect-; the caterpillar is also darker, and the preponderance in the longitu- 
dinal markings shows a decided ditleicnce from the normal form of the ordinary 
garden webworm. If also dilfers iu the apparent absence of the spinning habit in 
the immature larva*. 

It is one of the insects which, during my early visits to Kansas, and particularly 
inl878, was not uncommonly found on Atmrantm blit um t and was roared to tbe 
iraago from larva; upon tuto plant. 
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Report of the statistician, ( JUrmon of Stntislics, Report No. 101, n. 
ser., Jon. and Feb., 1893, pj>. 71). — This includes the following articles : 
Agriculture in France (from a report by L. U rondeau in Annales de 
la /Science Ayronomique, 1891 )• report on Hungarian milling; the can- 
ning industry; tobacco c\|H*riments in Texas; European crop report for 
February; farm animals of the world, and freight rates of transporta- 
tion companies. 

The total number of cases of canned tomatoes packed in 1892 in 
the United States was 3,22.'l,1lw; corn, .'1,117,190. The demand for the 
higher grades of canned corn keeps ahead of the supply. 

The following is a summary of the numbers of farm animals in dif- 
ferent. parts of the world : 


Farm animals of the tan Id. 


Omni! <livtaion. 

Caltlo. 


JfSti. | 

Swiiit*. | 


57 887 (38 

17.717. 129 

--- 

2,391. 72a 51,2*12 797 

1 1WU 23 > 90 2 1‘2 1 17 

} 

48, or»9 m:» 

3 72 5 llrt 

Smith AmiTten 

5; mu, hj 

5. 4 MG, o:m 

Km rope 

lot. i w,«iw 

;io, A<\ *ut» j 

1 3 J55 297 187/44 203 i 

49 Jt, 4 

Aaia 

Ml Ml i, 9<M i 

4,279,241 j 

j l,U7il. 723 59922500 

18k, 917 

A fn«*a 

« 094 Htsi 1 

J , 2’ IN, 574 ] 

| 300,0.7,1 , 35 589 20* 

54G 909 * 

Auatrulaxia 

1 1 , >>72, .100 | 

1,780, Ml | 

; .... 1*24 045 MWi 

i, ira. ,5j:> ! 

0*'*ai»i<a 

I H.TtHi j 

4 nWl 

no 12 m>: 1 

■n,iM ; 


Gnats. 


4 \ r>% 
2 093 <»97 
in 941,295 
1,040,934 
:>(»<; 012 
jig 35 7 
13,102 


<3 rami in! i! 29* *73. 057 j GO, 993, lou , H 0<1, 152 53 i, 8 48, 1*114 lu2 172,224 ' 30,025,433 

i ill i i 


Numbers and values of farm animals, and cotton distribution 

(hit'hiiut of statist icx. Itepnrt. Jan. and Feb Is HI, pp. po). — Not os a 1 1 < 1 
tabulated (lata regarding i li< k numbers anil values of farm animals in 
tin* I’nited States in IStrj, ami t he <1 ist rilmtion of tl»e cotton crop of 1S1I2. 

A comparison of Mm* numbers ami values of farm animals for the past 
two years is given in tlu* following tables: 


An mines ttud values of farm ammals, 7S92 and 7$9*. 



NoihImt. 

I m roano or 

Slock. 



1 H92. 

IMI3. 

de< re. me. 




— 

Hot MOM - 

»;* 498 no 

16. *300 802 

4 708 fifi*2 

tlW 

2 :ai gw 

2,331. 128 

-f 10, 42o 

MIlrhrowH j 

i« 4JG :i »i 

Ifi, 424,087 

t t 

< Hen ami other oat t h* 1 

37, 0M 2nt 

35. 95 1, n»ri 

- 1 097,0*3 

Sheep 1 

4 1, 0.18, 365 

47 273 553 

} 2 3*3,5, 188 

Swln« i 

52,398 Gift ! 

4U, HIM, 807 

0, 303, 212 




Xotal 





; ... 1 


1 


1 Value 

1 



1 Im tvaHt* or 

1892 . 

1893 . | 

[ dtvrt\mo 

; 

’| 1 . 007, 593 « 9 fi 

j 

$ 99*3 22 ,) 1 8,3 ! 

$15 308 151 

174 882 070 

104 705 751 * 

- 10 118 319 

’ 357,299 783 

| 250 870 , 553 i j 5 921053 

[ 570 749 , 153 

1 547 882,204 . 

22 , 800 97*1 

| 1 U», 121,270 

125 909 , 26 * t 9 787 , 994 

j 241 , 031,115 

295 * 20,492 

! ! 

} 54 . 395,077 

J 2 . 483 , 500,081 

j 2 , 483 , 083 , 249 j 

\ 21 , 751,003 

. 


Value of farm animals per head. 


Stock, 

V aloe. 

1892 | 1893 

1 tit rwtftc or 
decrease. 

H«r*e<i.„„ j 

II ..... . 1 

$05.01 
75. 55 

$01 22 
70. 08 

-$3.79 
— 4. #7 

3kt ilclt oawa . , , .... ... i 

21 . 40 

21 73 

0,33 

Oaten and other call to | 

Sheep ...... , . , , .. ... 

15 10 

2. 58 

15 2* 
2.06 

-f 0. 08 

-f o. m 


4. 00 

0.41 

l.Hi 



ABSTRACTS OF REPORTS OF FOREIGN INVESTIGATIONS. 


The direct determination of nitrogen in nitrates, A. Dry a epa 

(Chvm, Zty />ec.. 18M. i>. — The method proposed, which is sim- 

ilar to that of 15ot teller already noted (15. S. B., vol. iv, p. 583), is as 
follows: Ten grains of nitrate are dissolved in 1 liter of water and 50 
e. c. of the solution, corresponding to 0.5 gram of nitrate, arc mixed 
in a 000 to 3,fH>0 e. <*. lirlenmeyer flask, with about 00 e. e. of water, 5 
<*. e. of alcohol, and 40 c. c. of potash solution of a density of 1 A To 
this is added 2 to 2.5 grams of an alloy of 45 parts of aluminum, 50 
parts of copper, and 5 parts of zinc in tine powder, and the ilask imme- 
diately connected with a distilling apparatus. 

This distilling apparatus is simply two glass tubes connected by 
rubber tubing. The part connected with thedistillation flask is about 
30 to 35 cm. long and 1 cm. wide,, having in the middle a bulb about 
30 cm. wide, partially tilled with glass beads. The part connected 
with the flask containing the standard acid is drawn out to a tine point 
below and is enlarged above in the form of a pipette (of 50 e. c. con- 
tent), This apparatus completely prevents the carrying over of solu- 
tions from one tlask to the other. 

The distillation flask is gently heated at the beginning to start the 
evolution of gas, but requires no further attention until the reaction is 
complete. After about an hour, as indicated by a cessation of the evo- 
lution of hydrogen, the reduction of nitrate is complete. I lent is then 
applied, and the distillation commenced, slowly at first, but gradually 
hastened, so that the entire operation shall not require more than 
twenty minutes from the beginning of the distillation. The ammonia 
is collected in standard sulphuric acid, and titrated with barium solu- 
tion. On pure nitrate of potash and nitrate of soda this method gave 
practically theoretical results, as the following flgares show : 


Nitrogen. 


N itrate of pot ash 
Nitrate of soda . 


Tlit> method is applicable to nitrates and ammonium compounds, but 
not to materials containing organic nitrogen. — w. it, b. 

676 


Caleu 

latwl. 


Per 

16.47 


Found. 


Per 

16.46 
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A source of error in the determination of phosphoric acid by 
magnesia mixture, N. von Lorenz (Zeitnch. Anatyt. Chrm 32, pp. 
64-67 ). — The author observed that when phosphoric arid was preeipi- 
tatcd by magnesia mixture in solutions containing even one half ]>er 
cent of citric acid, the magnesium pyrophosphate obtained weighed a 
few milligrams less than when the solutions contained no citric acid. 

To determine the cause of the increase of weight in absence of citric 
acid the following experiments were made: Ten 50 c. c. lots of a solu- 
tion of chemically pure mono-ammonium phosphate, NU^i^lT)*, were 
measured into beakers, 100 c. c. of 2 per cent ammonia solution added 
to each, and the phosphoric acid precipitated with magnesia mixture. 
The average of the closely concordant results of this series was 0.5312 
gram of magnesium pyrophosphate (¥). Ten 50 e. e. lots of the same 
solution measured out separately were evaporated in two portions of 
250 c. e. each in platinum dishes containing 5 grams of ignited zinc 
oxide, ignited, and weighed. The a\ erage of < he result s of the t wo tests, 
which agreed closely, was 5.2*55 grams of magnesium pyrophosphate, 
the average for each 50 e. c. being 0.32S5 gram. The difference between 
the results of the t\so methods is 0.0020 gram. To determine whether 
this increase of weight was due to tin* presence of magnesia in the pre- 
cipitate, the washed ammonio magnesium phosphate obtained by precip- 
itation was dixsohed in hydrochloric acid, 20 mg. of phosphoric acid 
(IV )s) added, and the ammonio magnesium phosphate again precip- 
itated and washed. The average weightof magnesium pyrophosphate 
obtained in three tests of this kind was 0.3300 gram. The average of 
the. 10 direct precipitations, as already' shown, was 0.5512 gram. The 
difference, 0.0048 gram, must be the phosphoric acid (l\0>) required to 
combine with the magnesium hydroxide in the tirst precipitate. 

Now, if citric, acid prevents the precipitation of magnesium hydrox- 
ide, treatment of the ammonio magnesium phosphate precipitated in 
the presence of citric acid in the manner just described should give 
no increase of weight. This was found to la* the ease in tests in which 
2 per cent of citric acid in the form of ammonium citrate was added 
before precipitation. The average weight of ammonio magnesium 
phosphate obtained in three direct precipitations was 0.32S5 grain, in 
three cases of solution in hydrochloric acid, addition of phosphoric 
acid ( 1 W), and repm ipitatiou, 0.328 1. These figures agree closely 
with the absolute weight as obtained by evaporation with zinc oxide 
(0.3285 gram). 

In order to accurately' determine phosphoric acid, the solution of this 
substance should contain 2 per cent or more of citric acid in the form 
of ammonium citrate, and the magnesia mixture should be added, with 
projNiw stirring, from a pipette with a small outlet. — w. n. 0 . 

A contribution to the knowledge of the genus Careac, A lfrkt> 
Lismgkk (pp. 12 &). — The author examines the proposed classifications 
of Laux who divides the genus into two classes and nine groups, and 
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also the groupings of Mazel, Nyman, Christ, and others. He objects 
to the use of characters of unexplained physiological functions and 
morphological relations in forming a basis of classification, as is done 
by Laux upon the form of the fibro-vaseular bundles in the rhizome 
whether collateral or concentric in arrangement of phloem and xylem« 
The author lias made a study of 170 species of Car ices as to the anat- 
omy of their rhizomes, steins, and leaves. Based upon the structures 
revealed in eross sections of these parts of the plant, he has formed a 
classification into three groups and thirty-three sections. The section 
most used is that of the rhizome, emphasizing the necessity of complete 
material for critical study of this difiienlt genus. — w. it. k. 

The exchanges of carbonic acid and oxygen between plants 
and the atmosphere. — T. S<uilosi>u«\ jr. (Vompt. rend*, 115 (PW£),j PP* 
881-885 and 10t?-10;10) and Ann. Inst. Pasteur, 7 (1895), pp. 28-10, 
fig. 1 ). — ■Previous experiments with reference to the exchanges of 
earbonie acid and oxygen bet ween plants and tin* atmosphere have 
been conducted with parts of plants and have generally been of 
short duration. The author determined to study entire plants for a 
longer period, under conditions largely within his control. The method 
adopted was to grow plants in closed vessels into which was intro- 
duced an artificial atmosphere containing known quantifies of nitrogen, 
carbonic acid, and oxygen. The apparat us used was the one employed 
by the author and Lament in studies on the fixation of free nitrogen 
by plants.* The seeds w ere sown at one time, and after a vacuum had 
been created in the apparatus, carefully measured volumes of oxygen 
and nitrogen were introduced. During the growth of the plants the 
atmosphere inside the apparatus was analyzes! from time to time and car- 
bonic, acid was added, as required, in quantif ies accurately determined, 
or deprived of a portion of its oxygen by being passed over heated* 
copper. Finally the gases wore drawn off and measured, the propor- 
tion of each being determined by eudiometric analysis. The amount 
of oxygen fixed by the copper was also determined. When the different 
determinations were completed, the total quantity of earbonie acid 
absorbed and of oxygen exhaled by the plants was easily calculated. 
To reduce as much as possible the disturbing influence, of the. soil on the 
absorption of carbonic, acid and the exhalation of oxygen the plants 
were grown in quartz sand almost entirely free from organic substances. 
In the first t wo experiments a small quantity of carbonate of lime and 
nutritive solution was added to the sand, and the surface layer of this 
soil was calcined to prevent the growth of alga*.. Parallel with the 
other experiments, the amounts of earlwmic acid given oft and of oxygen 
absorbed by this soil when free from vegetation were determined, and 
allowance was made for this factor in calculating the results of the 
experiments with plants. 

read., Ill (1890), p. 750, and 113 (389i),pp. 770-779} £. 8. R., vol, ll*,pp. 
116 and 551, 
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The tabulated summary of the experiments is as follows: 

Carbonic avid abmrbcd and oxygen exhaled by plant#. 


Kind of plant 

Time of Howuttf setMl 

Time of cutting plants 


Weight of Ht»eds ... mg . 

Nitrogen ii sod . - ri 

Cat homo it<*nl in t roil u< <‘<1 . ... . do 

Curboim* m id gm*l» «»fl by the soil . do 
Carbrnih mod &«»* lonnd at the end of the 
experiment - . * e 

Carbonic arid absorbed by the plant* . do. . . 

Oxygen introduced do .. 

Oxygen ext runted a* gas do .. 

Oxygen fixed bv < opper <b» . 

Ox \ get! ttlwoibed t»x anil do... 

Oxy gen exhaled b\ plant* ... do 
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* ill the third expeiiment the ration! ruilmnit' arid ab<»ml»ed to Hip n exhaled as determined 

at dtftotent datea wiw ns follow «• August hi. 1»7 August lrt oar, August 2n 0. ^ . Sep tern hi 1 1, 
Odd ; September t'., 0>0 


At Hu*, ond of experiment ill, the plants. which were very green 
and vigorous and had reached a height of from 22 to do cm., were ana 
lyzed with the following results: 

t 'nmpo«ihmi of flu ninth phthls of fothet orn^i. 
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Among the conclusions drawn from these experiments are the follow- 
ing: 

(1) The ratio of the volume of carbonic acid absorbed to that of the 
oxygen exhaled during the lirst six or eight weeks of the growth of the 
plants examined was Jess than unity and did not materially vary dur- 
ing this period. The, larger proportion of oxygen used in experiment 
m did not materially a fleet this ratio* 

(2) in the organic substance of an entire plant there is an amount of 
hydrogen beyond that which will form water by union with the oxygen 
of this substance. The author's experiments agree with those of l>ehe- 
rain and Maquennc in indicating that one cause of the deficiency of 
oxygen was the exhalation of a certain quantity of carbonic acid, the 
two elements of which were furnished by the plant itself. 

(3) The oxygen in the organic substance of the plants in experiment 
tU was derived not only from water and the atmosphere but also in an 
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imiwrtant degree from the mineral salts of the sod — the sulphates, 
phosphates, and especially the nitrates. — A. c. t. 

The modifications of transpiration and absorption in plants due 

to freezing, A. ITti'NET ( Compt.rcnd 115 (1892), pp. 964-966 ). — It is 
well known that one of the effects of freezing on plants is a rapid 
withering of the # >omig shoots, which is apparently due to modifica- 
tions in absorption or transpiration, or in both these processes, at the 
time of thawing. The author undertook to obtain experimental evi- 
dence regarding tin* nature and extent of these changes and the con- 
ditions under which they occur. lJis experiments were on grape, bean, 
peach, pear, and honeysuckle ( Lon iccra bakarica) plants. Portions ot 
the plants were frozen in air rapidly cooled by the evaporation of ether, 
under such conditions as secured the desired temperature for a suffi- 
cient length of time. The. experiments in general showed that the 
frozen shoots, after thawing, gave off much greater quantities of water 
than shoots which had not been frozen. For example, a young shoot 
of a grapevine, which had given off an average of 08 mg. of water per 
hour before freezing, gave off 475 mg. of water and lost 14.46 percent 
of its weight in two hours after thawing. A similar shoot, not frozen, 
one end of which was hermetically sealed in a vessel filled with water, 
gave off’ 132 mg. of water and gained 0.20 per cent in weight, and 
another similarly placed in an empty vessel gave off J 15 mg. of water 
and lost 3.57 per cent of its w eight. 

Hhoot.s and leaves placed after freezing and thawing under a bell jar 
containing air saturated with moisture did not give off uniter when ex- 
posed to light, thus indieating that the losses of water by plants after 
thawing are due to evaporation and not to transpiration. 

It was also shown by these experiments that the absorption of water 
by shoots which had been frozen was reduced, or entirely stopped, at 
least during tin* period immediately following thaw ing, nr., at the very 
time when they were giving off water in considerable quantities. 
Within certain variable limits absorption and generally transpiration 
were modified in proportion as the freezing was intense and prolonged. 
The elevation of the temperature after freezing with the same rapidity 
and to the. same extent resulted in the evaporation of different quan 
titles of water by different shoots in a given time. This indicates, 
when taken in connection with the other phenomena observed in this 
research, that the reduction of absorption and the increase in valoriza- 
tion after thawing is due not simply to the rise of temperature, but 
rather to changes in the structure of the plants from freezing* The 
more or less rapid withering of buds and young shoots after freezing 
is explained by the coexistence at the time of thawing of an intense 
evaporation and a feeble absorption in connection with the diverse con- 
ditions which affect absorption and evaporation, viz, intensity and dura- 
tion of the freezing, temperature, and humidity.— A. C. T* 
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The formation of protein in the plant and the relation of phos- 
phoric acid to the same, A . Mayer {handle. Vers. Stat.j 41, pp. 
4 33- f 41 ). — It lias been a matter of controversy whether phosphoric acid 
is especially necessary to the formation of protein substances in the 
plant, theory and practical experience being apparently soinew hat at 
variance on this point. Tojstudy the question, rye and meadow grasses, 
each growing on two plats, one of which had been manured with nitrate, 
the other w ith kainit and superphosphate, were analyzed. The results 
calculated to air dry substance are shown in the following table: 

Prolei u hi m /<* muring nitnnjuiona and minininaj* non* manures. 
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It will be observed that (lie per cent, of protein was highest through- 
out with the nitrate. The, per cent of ash was highest in the first period 
in the rye receiving kainit and superphosphate, but this superiority is 
not sustained in the next two periods. Anah sis of the rye cut May 12 
showed tiie percentage of true albuminoids in the crude protein to be 
practically the same (70 and 71 per cent; with the two methods of 
manuring. With the meadow glasses the percentage wan higher, being 
70 and >>;i per cent, respectively. Determination* of the amounts of 
nitrates present in tin* rye and grass showed that they wane not suffi- 
ciently large to affect to an appreciable extent the above results, t Com- 
paring the phosphoric acid in the rye cut May 12 and June 21, we have 
the following results: 

PhoHphorw acid and nihotjen in rtf*' muring titji'nml manure*. 


Camphoric ami 

Hath* of phosphoric acltl to nitrogen 


These results do not allow of the conclusion that phosphoric acid 
does not play an important part in the formation of protein, but they 
show that the power of the plants to draw on the phosphoric acid of 
the soil was greatly increased by manuring with nitrate, and that the 
soil was not sufficiently exhausted to yield conclusive results. 

In order to farther test this point four zinc pots were tilled with ster- 


. per rent . 


Cut May 13. 


Cut *1 u Ik* at 


With 
nit rale 
alone 

! With 
k unit ami 1 
MiprtjihoH 1 
phale. j 

j;:;:. 1 

“ j-pr- 

1.54 i 

1. 5o i 

<» so ! o 

3 .3. 3 1 

l3 - 5 i 

1 I « j 1.1.5 
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ile siliceous sand — two manured with nitrate of soda, gypsum, and 
kainit, and two with superphosphate and kainit—and planted with rye* 
Owing to the deficiency of plant food the plants grew poorly. Two 
pots were harvested June 1 ; the other two were not ready for harvest- 
ing until July 14, The results with the first two were — with nitrogen, 
7.0 per cent of protein, with phosphoric acid, 0.7 percent; with the 
second two the results were — with nitrogen, J.7 per cent of protein, 
with phosphoric acid, 4.1 percent. These results show that nitrogen 
did not increase the production of protein in the plant when phos- 
phorio acid was entirely absent. 

The yield was small, because in each ease one essential element of 
plant food was wanting. The composition of the product differed but 
slightly, because where nitrate was added there was no phosphoric 
acid to promote its action. 

It appears that a certain amount of phosphoric acid in the soil is 
essential to tin*, most efficient action of nitrate. — w. ir. B. 

The drainage water of cultivated soil, L\ I\ DkuRrain (Ann. 
A gran lit (i-s.7,7), Xo. 2 , pp. <>!)-#!*, Jig. 1 ). — An abstract of a former 
paper by the author on the drainage water of bare soils will be found 
in B. S. U., vol. fV, p. L M J3. In all previous ex peri men Is in this line the 
author has grown plants in pots containing about 00 kg. of soil. In 
these the conditions have been abnormal and the results generally 
unsatisfactory. 

The experiments here reported (commenced in the fall of 1801) were 
carried out in vegetation eases constructed as follows: In a trench 2 
meters wide, 1 meter deep, and 10 meters long, twenty parallel cases 
were const meted of 4 cubic meters content, and holding about 5 tons of 
earth. The bottoms and sides of these cases consist of a framework of 
iron, filled in with cement, which renders them perfectly impermeable. 
The bottom inclines from the sides tow ard the middle and from the back 
toward the front, forming a gutter, hi the lowest part of this gutter 
there is an opening fitted with a lead pipe, which dips into a funnel sup- 
ported on a bottle provided for the reception of the drainage waters. 

These bottles stand in niches under the front of the cases which are 
separated by brick supports. Access to the bottles is gained by a 
ditch, one end of which slopes gradually to the surface of the ground. 

These, cases admit of the culture of the larger farm plants under 
approximately normal conditions. 

Proceeding on the assumption that the losses of phosphoric acid and 
potash in drainage water are insignificant, or, if not, cheaply returned 
to the soil, the author has devoted himself exclusively to a study of 
the losses of the more expensive element nitrogen which always occurs 
in considerable quantities in drainage water. 

For the purpose of carrying out this line of inquiry the cases described 
above were filled with soil, in which very light fine sand predominated 
over the clay. Both the soil and subsoil were analyzed at the beginning 
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of the experiment. Some of the cases remained fallow without manure, 
white others received different kinds of fertilizers (barnyard manure, 
superphosphate, nitrate of soda, etc.), and were planted with sugar 
beets, common beets, potatoes, rye grass, wfieat, corn, oats, and clover. 

From the meteorological observations made in connection with these 
experiments it appears that the total rainfall during 1X92 was JoU.9 milli- 
meters; but this rainfall was badly distributed, being very small at a 
time (April and May) when moisture, is much needed and abundant 
toward the end of dune. Between June 20 and duly 21 the cases 
became saturated and the drainage water began to flow. 

From the cultivated soils the drainage was much less than from those 
left fallow; in fact the drains of the former ran only three, times during 
the season. 

The following tables give in detail the results obtained on the differ- 
ent vegetation cases: 

Yulrf pvr At tin w of the vtfffnlont ivimx, 1^:, 


No 

< 'rop. 

| F it ill?* 1 J>< l hoct.lTT 

Vo id p* j Ionian*- 

- - 

* — - 


— - - - - 

l 
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2 
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3 
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Nitrogen in the crop and drainage water of the vegetation cam, 189$. 


No. 

Crop. 

Nitrogen in crop. 

Drainage 
^at or, 

Nitrogen 
per etibie 
meter. 

Nitrogen 
removed by 
the 

drainage 

water. 

ForlOO part® 
of nitrogen 
in the crop 
the drainage 
*« aler 
removed. 



it iiutt. 

Mm . 

Grams 

Milos. 


1 



89 0 

158 

240. ft 


O 

Kj o gras* s 

77 5 

27. 7 

69 

10. 2 

23.50 

3 

Sugar beet* 

Hoots and leaves, 12U 

14 0 

31 

4.4 

3. 67 

4 

....do 

. . . do . . 

8 0 

89 

8.2 

2. 62 

ft 

. . . do 

, do 

13 7 

95 

38.0 

10 80 

ft 

Wheal 

Grain and straw, 51 .75 . . . . 

89 7 

130 

M. 6 

105. 50 

7 

Wheat, followed by 

Crain ami straw, 55 5ft . . . 

10 8 

114 

17.0 

80. 70 


! vetehea. 


1 

1 

I 


8 

do 

Grain and straw 59 . 

1 18 8 ; 

; 94 

17.9 

30 30 

y 

Potatoes 

Tit iters and \ ines, 162.50 . . 

j 27. 6 ; 

i 07 

18.2 

11 38 

10 

do 

Tube! 8 and vines, l VI 50 . 

28 7 

59 

1ft ft 

11 03 

n 

... do 

Tnbets and viu* s, 157.50 

| 29 3 

! 07 

j 19.7 

12. 80 

12 

N i»D0 


1 97. 7 

i 122 

i 121 2 


13 

None 


1 J02.2 

1 53 

tftft ft 

i 

14 

None 


' 09 2 

| 14b 

Ml 8 1 

15 

Corn 

ifm ^ 7. .7.... 

» 10 2 

i 89 , 

14.5 

7.05 

16 

Clover 


2*1 7 

85 

25. 1 

4ft 10 

17 

Oats and rimer .. 

Gram and straw , 5G . . .. 

21 7 

! M3 1 

31 1 

55. CO 

18 

Beets ( foi seed) 1 


44.2 

1 PH 

44 R 


19 

....do 


50 1 

: t>3 

4 ft. 9 



20 

....do ' 


i 

1 

I 123 

58 2 



The results are discussed in detail, and the relation between the 
nitrogen in the crop and in the drainage water is shown graphically. 
A brief summary of this discussion is given below. 

The table clearly brings out the fact that the amount of nitrogen per 
cubic meter of drainage water varies between relatively narrow limits. 
It is true that the drainage water from the bare soil is in general richer 
in nitrogen, but with a number of cultivated soils the amounts arc quite 
high; in a few instances practically as high as in the water from bare 
soil. When, however, the losses per hectare are calculated the num- 
bers arc very different. As compared with 150.3 kilograms for No. 12, 
142.11 for No. 1, we have 54.(» kilograms for No. (>, 50.3 kilograms for 
No. 20, etc. 

These differences are due not to the richness of the drainage waters, 
but to their relative abundance. 

The bare soil yielded almost 1,000 cubic meters of drainage water, 
while the cultivated soil as a rule furnished not more than a third to a 
half as much — with wheat (not followed by fallow’ crop) one fourth, and 
with potatoes still less. 

It is therefore more the quantity than the, richness of drainage water 
which determines the loss of nitric nitrogen. 

With those plants which are vigorous, and which occupy the soil a 
long w hile, the losses arc smallest, while with those plants which are of 
small growth, and w hich are ready for the harvest in a short time, the 
losses liecomc considerable. A cultivator who fails of a good crop suffers 
not only from the limited yield, but also from the loss due to the leaching 
out of nitrates by the drainage water. 

To leave the soil bare during the latter part of the season is there* 
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fore extremely dangerous. It may result in a loss as high as 50 kilo- 
grams of nitric nitrogen, or an amount equal to that in 330 kilograms "of 
nitrate of soda. — w. h. b. 

The influence of water on the growth of plants in soils of vari- 
ous physical properties, 15. Wollny ( Forxch. deb. agr . Phyxilc., 15 
(1892), pp. 427-432 ), — In a former article* the author has shown that 
variations in the amount of water in the soil exert a marked influence 
on their productive capacity. It appeared that the formation of organic 
matter in the plant increased with the increase of moisture up to a 
medium degree, decreased when the moisture was increased beyond 
this point, and Anally ceased when the soil became saturated. Repeated 
observations have shown that the relative efficiency of different amounts 
of water in the soil is determined to a large extent by the physical 
properties of the soil. The attraction of the soil constituents, capil- 
larity, etc., must markedly affect the amount of soil water appropriated 
by the plant. 

To obtain additional experimental evidence on this important point 
the same plant was cultivated in three soils of different physical prop- 
erties — sand, clay loam, and humus (peat) — with varying amounts of 
water. Ten glazed flower pots of a little o\cr 3..V»0 c. e. content were 
supplied with the same volume (3 ? r>50 e. c.) of each .soil (shaken down 
or gently pressed). The ten pots in each series were then moistened 
with amounts of water ranging from a to 00 per cent by volume, fer- 
tilized with a manure containing equal parts of fecal guano, Peruvian 
guano superphosphate, and kainit,and planted in ISOOwith rye, and in 
1801 with peas. The losses of moisture by e\aporation were supplied 
daily, so that the moist ure content of the soils wa« kept constant through- 
out the experiments. The principal results are shown in the following 
table : 


Yuldf* of rye ami yean on different soils with varying amounts of moisture. 


Number. 

Wat or 
content 


Tot n] \ irlcl 

j I<oam. 

] I Vat. 

: 

•oil. 

Rye 

poas 

j Km*. 

! fVas 

| K> o 

Ivan. 

1 

! Per cent. 
5 

(hams, 

0 7 

Grams \ 
0 1 

G tarns 

0. 0 

! Grams j 
i 0.0 

Grams. 

, 0.0 

Grams 

0 0 

2 

| 10 

4 1 

0 6 

2 3 

0 4 

| no, 

, 0.5 

3 

15 

8 0 

21 5 

3.8 

4 0 

j 1.5 

5 5 

4 

20 ! 

12 1 

24.1 1 

0.2 

0.6 

2 7 i 

! 20. 7 

5 

25 j 

18 2 

33 7 

13 0 

16 9 

14.5 : 

! 24 4 

0 

50 ! 

10. 2 

30.1 

15.0 

27. 5 

16 8 

i 28. 6 

7 

55 1 

20. 0 

30 6 

10 3 i 

20. 3 

22 4 

: 36 7 

8 

40 | 

23.3 

43.4 

17.5 | 

36.7 

24 8 

1 43 l 

9 

50 

:w. 5 

50 1 

24.6 j 

46. 6 

34 7 

! 50. 8 

10 

00 

25.3 

43.0 

27.5 

57. 0 

88 5 

1 61.1 


The table shows that in the saiul the, plants required much less mois- 
ture for growth than in the clay and peat. Even with water contents 
of 5 to 15 per cent, plants grew in the sand, while they failed to grow 

* Forsch, Gob. agr. Fhysik., 10 (1887), pp. 153-178. (See also E. S. E.,vol. iv, p.530. j 
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in the other soils. The yield on the sand increased with the water con- 
tent up to 50 per cent, but decreased beyond that point. With the 
clay and peat, on the other hand, the yield steadily increased through- 
out, being highest with the water content of 00 per cent. 

These results are explained by variations in the surface attraction, 
imbibition by the colloidal elements, and capillarity in the different 
soils. Since surface attraction increases with the fineness of the soil 
particles, the comparatively coarse sand yielded up its water to the 
growing plant more readily than the finer clay and peat. Besides, the 
colloidal clay in loam and humus acids in the peat possess the power 
of retaining water in an unusual degree. Finally, as is well demon- 
strated, the force of the capillarity increases with the fineness of the 
soil particles. This force, therefore, is less active in retaining the water 
in the sand than in the loam and peat. 

In general it appears, then, that the forces with which the soil opposes 
the absorption of water by the roots of plants increases with fineness 
of its particles and its content of colloidal substances. — w. u. n. 

The loss of nitrogen in manure, A. Mtntz and A. (Jir. Girard 
(Ann. Afjron . 19 (IMS), No. 7, pp. 5-19 ). — The loss of fertilizing mate- 
rials in farm manure has been the subject ot many investigations. 
Boussingault, Voelcker, Kuhn, WoJtl, Holdefieiss, Delierain, Schlbsing, 
sr. and jr.,* and Joulie, are among those who have given attention to 
the subject, some studying more complex problems in the laboratory, 
others devoting themselves to the more practical phases of the losses 
occurring under natural conditions and the means of preventing these 
losses. 

Almost all of the investigators who have studied the loss of nitrogen 
have directed their efforts toward ascertaining the nature and causes 
of the loss of this element in manure in heaps. They have generally 
neglected to study the loss which excrement sutlers in tin* stables, 
under the feet of the animal, from the time when it is ejected until it is 
removed and (tarried to the heaps. 

It is principally this neglected stage which has engaged the atten- 
tion of the authors. While measuring the loss of nitrogen they have 
endeavored at the same time to ascertain the causes to which it is due 
and the conditions which vary its intensity. The results summarized 
in this article have been obtained in experiments carried out- during 
six years in cow sheds, horse stables, and sheepfolds, under conditions 
which obtain in practical agriculture. 

The results are discussed under three heads: (1) Losses in stables, 
(2) means of reducing the loss of nitrogen in stables, and (3) loss of 
nitrogen in the manure heap. 

In the first case the method pursued was as follows: The nitrogen 
was determined in the food consumed and in the litter added j in the 
animal products obtained — meat, milk, and wool — and in the manure 

*E, 8. vol. m, p. 787. 
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removed from the stable. The difference between the nitrogen in the 
food and that in the animal products and manure was taken as repre- 
senting the amount of that element which had escaped into the air. 

The observations of the authors lead to the conclusion that the fer- 
mentation going on in manure under the feet of animals is almost exclu- 
sively aminoniaeal, and that there is practically no evolution of free 
nitrogen, as occurs in manure heaps. 

In estimating the gain or loss of nitrogen in the animal organism, the 
live weight gained or lost was assumed to contain on an average 3 per 
cent of nitrogen, a tigure based on investigations similar to those ot 
Lawes and Gilbert. The average composition of the milk and wool 
was determined by analysis in each case. In every ease the stables were 
provided with impervious floors to prevent loss of the liquid manure. 

The one experiment with horses lusted from July 0 to August 10. 
The litter was oat or wheat straw, and the feed, outs, hay, and bran. 
The loss of nitrogen was 28.7 per cent of that ingested. 

Four experiments with milch cows from about two weeks to a month 
in duration (one without, the others with litter), with mixtures of grain 
and dry food, gave losses of nitrogen as follows: 27.2 per cent (without 
litter), 36.3 per cent, 31.0 per cent, and 35.2 per cent, or a mean of 32.6 
per cent, of the nitrogen in the food consumed. 

Six experiments with sheep were conducted as follow s: A lot of about 
25 sheep were placed in a sheepfold with an asphalt floor. Litter was 
added at the beginning of the experiment in sufficient quantity to insure 
throughout the experiment proper bedding and a complete retention of 
urine. The duration of tlie experiments varied from twenty one to 
twenty three days in live eases. The sixth experiment lasted about 
eleven months, and a great variety of foods w as used. The loss of nitro- 
gen! varied from 41 to 55 per cent, with an average of 48.S per cent, or 
nearly one half of the nitrogen consumed. 

It appears that the greatest loss is with sheep. This is explained by 
the facts that the litter was less frequently renewed and the urine was 
more concentrated, and consequently subject to greater loss of ammo- 
nia by fermentation. 

In studying tlie causes of the variation in the loss of nitrogen, it was 
found that with dry food the loss was greater than with wet; that the 
loss was not affected by the amount stored in the animal organism; 
and that the loss was much larger in summer than in winter, due to 
increased temperature and ventilation. 

It appears that as soon as excrement is ejected, aminoniaeal fermenta- 
tion is rapidly set up by the organisms present in the litter, so that in 
a few hours appreciable quantities of ammonia are formed. Experi- 
ments at temperatures varying from 2° to 30° G. on the solid and liquid 
excrement, separately, show that ammoniacal fermentation went on in 
the urine very rapidly, Anally transforming almost the total amount of 
nitrogen present} while the solid excrement under the same conditions 
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gave only small quantities of ammonia and showed a tendency to retain 
its nitrogen in the form of organic combinations. 

Under the head of means of reducing the loss of nitrogen the results 
of experiments with litter of straw, with peat, and with earth are dis- 
cussed. Straw in whatever quantity was not found capable of entirely 
preventing the loss of ammonia; peat was more effective than straw, 
but was not entirely satisfactory ; earth was found tube very effica- 
cious, reducing the loss of nitrogen 50 per cent. It, moreover, pro- 
moted nitrification. It is, however, not recommended as a substitute 
for straw or peat, on account of the labor involved in drying and hand- 
ling. A mixture of straw and peaty or humous earth is thought to be 
most desirable. 

The bearing of these facts on the theory of the practice of parking or 
hurdling {parvmjv) is discussed. It was found that the soil was more 
satisfactorily fertilized with the manure of sheep hurdled on the land 
than by the manure of the same sheep obtained during confinement in 
the fold. Experiments with different soils are reported, showing a 
decided increase in their absorptive power for ammonia with the 
increase of organic matter. 

Several chemical agents for reducing the loss of nitrogen were inves- 
tigated, viz, lime, plaster, sulphate of iron, carbonate of lime, and 
phosphate of lime. The results were in no ease satisfactory. It was 
found that the alkalinity of jthe manure was so large as to require a 
large proportion of the agents for its neutralization, thus seriously 
impairing their efficiency. 

The following table gives a resume of the results with sulphate of 
iron as a preservative agent : 


Sulphate of iron required to prevent loss of nitrogen in manure . 


Maim re produced per animat per year 

Nitrogen lost in th<* stable per animal per t \ear 

FerrouH sulphate I'Mptim! to tlx thin nit logon 

Ferrous sulphate, neutralized by lived alkalies 

Total lei rous sulphate used 


Horses. 


Pound*. 
22, 440 
2 * ;i« 
324 28 
121.44 
443. 72 


Cuttle. 


J*mm its. 
25, 080 
101.04 
1, 1(11. 60 
305. 80 
1,527 40 


Sheep. 


Pounds. 
1,700 
15,18 
173.30 
30. 14 
203. 50 


lu experiments on the loss of nitrogen from manure in heaps it was 
found that this loss was much less than that in the stable. In ihe lat- 
ter case the figures were 2fi, .*13, and 50 per cent of the nitrogen con- 
sumed by tbe horses, cows, and sheep, respectively. In the former they 
were 20, 10, and 5 per cent. 

The loss of potash and phosphoric and is due to leaching. The loss of 
nitrogen is largely due to the same cause, but a small part escapes in 
the free state. 

The principal results of these investigations may be summarized as 
follows : 

(1) There is a large loss of nitrogen in stables under the feet of ani- 
mals, due to ammoniacal fermentation. 
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« (2) Differences in this respect depend, to a certain extent, on the 
nature of the litter. The use of peat and of earth rich in humus 
reduces this loss in part. 

(3) The neutralization of the chemical agents recommended for fixing 
ammonia, by the fixed bases of the manure, necessitates the use of large 
quantities of these substances in order to attain the desired result. 
The economical value of these agents is in this way to a great extent 
destroyed. 

This question of the prevention of loss of nitrogen in manure is of 
great practical importance, if we could return to the soil all the nitro- 
gen in the manure of animals there would be little need to resort to the 
use of expensive commercial fertilizers such as sulphate of ammonia 
and nitrate of soda. The fixation of the nitrogen of the air by the soil 
► and by certain species of plants, the prevention of loss of ammonia 
from manure, and of nitrates in the drainage water by fallow crops, as 
recommended by Peherain (E. S. 11., vol. nr, p. 403), would permit of a 
very large increase of the nitrogen supply to plants without having 
recourse to high-priced nitrogenous fertilizers. — w. n. n. 

Effect of applications of potash salts to the soil on the beet 
nematode (Heterodera schachtii), M. Hollrxjnu (Zeitsch. lan<hi\ 
Cent . Ver. Sachs., Dec., IMS, No. pp. 4 1U- iS ). — Under the auspices 
of the Agricultural Union of Saxony and at the suggestion of the Stass- 
fnrt Potash Syndicate, the latter of which qalled attention to investiga- 
tions at the New Jersey Station (E. S. 1*!, vol. in, p. (>10) on the effect 
of potash salts on wircworins, the author undertook the study of the 
effect of various potash compounds on beet nematodes. 

Nematode embryos were treated on a microscope object glass with 
with water and with solutions of kainit, carnallit, chloride of potas- 
sium, and sulphate of potassium of different strengths (0.1, 0.5, 1, 2.5, 
and 5 per cent) for periods of five minutes, and one half, 3, 21,18, 7li, 
and 90 hours. 

The results seem to indicate that potash salts in amounts in which 
they can be used as fertilizers art* not capable of lessening u beet sick- 
ness w of soils, produced by nematodes (E. 8. It., vol. ill, p. 820). The 
beneficial effects of potash salts on such soils are due to other chemical 
or physical causes. — w. lr, b. 

Ladoga wheat, W, Sapndj«;ks (Canada Central Experimental Farm 
BuL No. 18 , Feb ., 18 { J8, pp, i f). — An account of the introduction and 
dissemination of Ladoga w heat in the Dominion of Canada and of mill- 
ing and baking tests of this variety. Ladoga wheat was first intro- 
duced into Canada in 1887, and has since been tested by a large num- 
ber of farmers in different parts of the Dominion. It has been found 
that this variety can be successfully grown even in the colder regions, 
and that it ripens at least a week earlier than Red Fife. Analysis 
shows that it contains a high percentage of gluten, which is, however, 
u interior in color and elasticity and more sticky” than that in Red Fife. 
The flour from Ladoga is drier than that from Red Fife and is not so 
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easily made into good bread. The color of the bread is usually quite 
yellow. 

Unless the proper methods for treating this flour to procure uniformly good results 
could be ascertained it is not. likely that Ladoga will be acceptable either to millers 
or bakers as long as the flour of the lied Fife is obtainable. Hence wherever Red 
Fife can he ripened the efforts of those settlors engaged in wheat-growing in the 
Northwest should be directed to its production in fho greatest perfection by early 
sowing and a proper preparation of the soil. s * v While the idea of growing 
Ladoga wheat um a competitor with Red Fife for export or the general home trade 
should be abandoned, there is no doubt that the flour of the Ladoga makes excellent 
and nutritions bread for home use, and where wheat-growing is carried on in the 
more northern districts in a limited way for home consumption, and where Red Fife 
seldom ripens, or on the Indian reserves, where a yellow tint in the bread is not a 
matter of so much significance, the Ladoga wheat will still prove a most useful and 
desirable variety .—A. (\ T. 

Cherries, J. Craig (Canada Central FLvperi mental Farm Tint. Xo. 17 , 
Nov,, 1S.02, pp. 'JOi'fifjx. V ). — An account of tests of varieties of cherries 
which give promise of being sullicieutly hardy to endure the cold cli- 
mate of a large part of the Dominion of Canada. A large number of 
these varieties were original I> brought from northern Europe by Prof. 
Budd, of the Iowa Station, and C. Gibbs, of Abbotsford, Quebec. 
Suggestions are also made regarding the propagation and grafting of 
cherries. Descriptive notes are given on the following varieties: Amu- 
relic, Jlative, Bessarabian, Brusseler Braun, Carnation, Cerise d’Ost. 
lieini. Double Glass, Fouebeg Morello, Frauendorfer Weiehsel, Griotte 
du Nord, Griotte d’Ostheim, Gros Gobet, Griotte Imperiale, Lithauer 
Weiehsel, Lieb, Montmorency, Minnesota Ostheim, Riga No. IS, Orel 
No. 25, Olivet, Strauss Weiehsel. Spftfe Amarelle, Schatten Amurelle, 
Vladimir, Weir Seedlings, and Wragg. 

“With present experience the following varieties are recommended 
for trial, and will probably prove valuable in those sections where cli- 
matic conditions permit the. cultivation of the pear: Amarelle Hativc, 
Strauss, Griotte Imperiale, Olivet, and Gros Gobet. 

“The following list comprises varieties which appear to grade in har- 
diness wit lithe Wealthy apple: Spate Amarelle, Fondles Morello, Min- 
nesota. Ostheim, Brusseler Braun, and Orel 25. 

“Among those of exceptional hardiness, and which should be tested 
along the northern border of the apple belt are: Riga No. LS, Vladi- 
mir, Bessarabian, and Schatten Amarelle.” — A. <i. T. 

Water content of Danish export butter, F. Fit ns (Nagle optys- 
ninger om u Vand i Nmor,” Kyi. Veter in. og Landhoftgjskolcs Lahorat. f. 
landok. ForuiUj , Circular, Mar . 12, IS!) 2 , pp. /). — The results of water 
determinations in 2,091 samples of Danish export butter from 361 
creameries and 107 private dairies are given in the circular. The 
analyses are published to show the absence of adulteration of the 
butter through an excessive water content, a method of adulteration 
which Mr. Friis says is moreover excluded for the simple reason that 
it can not be practiced, except at the expense of the quality of the 
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butter. The samples were taken from 100-pound butter tubs intended 
for export; four to five such tubs were procured from each creamery or 
dairy during the period from June, 1800, to January, 1883, when the 
analyses were made. The following summary shows the distribution 
of the percentages of water found iu the total number of samples: 

rera ntmje.K of water in Danish butter . 
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If the water content of the samples reeeived troiri each creamery or 
private dairy be averaged, and the average percentages arranged in 
groups as above, the results will be as follows: 

Vcrventugrh oj icattr in thtinsh batter at different factories. 
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The extremes of the former table here naturally disappear. It will 
be noticed that Danish export butter from single creameries or private 
dairies contains on an average between 11 and 18 per cent of water; 
8o per cent of the total number fall between 13 and 10 per cent. 

“It is evident from this that 13 to 10 per cent must be considered tlib 
most correct and natural water content of Danish export butter, and 
there is scarcely any doubt but what our creameries, by proper manipu- 
lation of the butter, in the overwhelming majority of cases are able to 
keep the water content below 10 per cent on an average for the whole 
year. Hut as the quality of the butter usually is lowered when its 
^ater content rises above the natural percentage — a relation which 
later on will be treated in the complete report of this investigation — 
in the same way a too low water content will often tend to make the 
butter too dry, or in other respects lower its quality.” — F, W. Woll. 
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The estimation of insoluble fatty acids, C. E. Carsal. — Analyst , Feb., 2 SOS. pp. 
44,45. 

Method for the determination of sugar in beetB.— f\#?. Landtbruks Akud . Hand- 

linyar oeh TUhkrift, SI (1894), p. 255. 

Methods of analysis of fish guano, poudrette, bone meal, and similar sub- 
stances, M. Wkiiutjll . — Kg I. Landtbruks Akud. Hand I in gar oeh Tidskrift, St (1894), 
pp. 816~,H8, 
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TUhkrift , SI ( 1S9:?), pp. Sit, 31*. 

A shaking apparatus for extracting superphosphates ( Fine Sell ii t tel ro rrieh tu ng 
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pp. 07, 08. 
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(1894), pp. 94, 98. 
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hTKoM . — Akerhruket och il nsdju rnkjotsdn. S (1894), pp. 110,117. 
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( 1894), pp. 54, 01. 
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Hot. Centralbl., 53, p. 805. 
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rend,, 116 (1898), No. G , p. 409, and No. 10, p. 585. 
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58, p. 475. 
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1, 88, 65, 97, 149, 161, und 409, 
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faba), A. Timmerman.— Her. dead. hot. Gee., Heft 1, p. 18. 
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(1898), No. 7, p. 884. 
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(Beeherehes sur le developpement de la graine et en partieulier du Kkjument seminal), L. 
Gujgnard.— Journ. Hot., 1898 , No. 4, p. 57. 

Uromyces euphorbiae, C. & P., and XJ. andinus n, ap., P. Magnus.-* Her. 
dent. hot. Gea., Heft 1, p. 48. 

Two new Myxomycetes ( Ucber zwti neue Myxomyceteen), II. Z UK al.- — Oeatet'r. 
hot Zritseh., 189$, No, $, p. 73. 
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Concerning the Mycorrhizas of our forest trees ( Ucber die Mykorrhizen un sever 
Waldbdume), G. Sarauw.— Hot. Centralbl . , 53, p. 343. 

A false fecundation in Uredineas ( Vne pseudo-fecundation chez les r Min fa), I\ A. 
Daugeard and Sapix-Tiiouffly.— -Compt. rend.. 116 (1893), Xo. 6, p. 367. 
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Two new species of Spirillum in water ( Ceber zwei w cue Arten von Spirillen im 
Wasser), O. Bujwjd. — Centralbl. Bakt. u . Par., 13. Xo. 4, p. HO. 

An inquiry on the variability of the cholera bacillus (Xur Frage dev Variabiimt 
der Cholerabacillen), Fiekklnbckg.— Caitralhl. Itukt. n. Par., 13, Xo. 4 , p. 118. 

Researches on the bacteria of acetification ( JUchcrehes sur les microbes acetifiants), 
M. Wkhmischkff. — A rt n. Inst . Pasteur, 7, Xo. 1, p. 213. 

A rapid process for the coloration of the cilia of certain microorganisms ( Sur 
un provide rapide pour cobrer les dls de qutlques mieroorganismes), A, Scl.w o. — Jbs. 
in Ann. Inst. Pasteur, 7, No. 3, p. 220. 

The degree of precision attainable in actinometric observations (Sur h dvgre 
de precision quo Von pent atteindre dans les observations adinomefriques), K. Haykmkp. — 
Ann. (■him. et Phys,, 28 (1893), net. 6, pp. 894-415. 

Chemical examination of some soils from northern Sweden (Knntsk under - 
siikning af ntigra nordsrensku jordmaner),C. Egbert/ and L. V. Nif.sox. — Kyi. Landt - 
bruks Jkad. Ilandhngai oeh Tid shrift, 31 ( 1392), pp. 'ml-ju8. 

Nitrogenous fertilizers (Les engrain azotes). I\ L. , ! umeai t . — , burn. Charm, ct 
('him., 27 ( IS 93), ser. 6, pp. 190-193. 

On the manurial value of different phosphates for Gothlandic marshy soils 

(Jem/bra nde for so k bfrer nagra fosfatformeis godshngsrdrde for dot hut (Ok myrjord). (\ 
0. Eggeutz and L. F. Nilson. — Kgl. Landthruks Jkad. Handlingar oeh Tidskdft, 31 
(1892), pp. 293-306. 

An experiment in fertilizing grain (Cn espenenza di vouchnazione dd frumcnio), 
0. CiutiM. — Slaz.Hper. agr. ltal., 14, Xo. 1, p. /s‘. 

Durra as a forage plant (La durra tome pianla da foraggb'), A.Vvs^paiim and 
A. HlNTONI. — Staz, sper. agr. ltal., 11, So. l,p. 13. 

Culture experiments with • < krutjord M from Martebro marsh (KultnrfbrsJk 
med krtttjord frdn Martebro Mgr), C. (». EggkR'!/ anj> L. F. Nilsox. — Kyi. Landthruks 
Jkad. Handlingar och fidskrifl, 31 (1891). pp. 1*3-191. 

Experiments with root crops ( Forsbg wed rodfrugter), 1,. If ei.w k<;.~ Tidsskr. f. 
Landokonomie, 11 (1891), pp. 485-523. 

Manurial experiments with turnips, C. M. Aikin.-— Chem. News, 67 (1893), pp. 
89, 90. 

Crdture experiments with tobacco at Agricultural College Farm, Sweden, 

inl891 (Fdrsbksodling med tobak 1891), E. Lex tuns ken. — Kgl. Landthruks Jkad. Hand- 
lingar och Tid shrift, 31 (1893), pp. iVS-310. 

On the prospects of the introduction of beet-sugar industry into Gothland 
(Om utsigterna for bet sookerind us tries inf dr unde p<l Gotland), C. <!. Eggert/ am! F. F. 
NlLSON. — Kgl. Landthruks Jkad. Handlingar och Tidskrift, 31 (1891). pp. 139-lhS. 

Contributions to the botany of cultivated wheat (liidrag till det udlade hntets 
system atik), J. Erickson. —Kgl. Landthruks Akad. Handlingar och Tidskrift,31 (1891), 
pp . 257-292. 

Thlaspi perfoliatum as a salad plant ( Unc sal ado chain pet re), J. Davkao.— Her. 
Hart., 1893 , p. 103. 

The artificial coloration of the flowers of lilac (Coloration art [fie idle des dears 
les Lilas multicolorcs), E. Ani>re. — Her. Hort., 1893, p. 138. 

A contribution on Scandinavian Conifers (Beit rage zur Kenntniss dir Xa del hot- 
ter Skandinaviens) , Th. Fries. — Hot. Centralbl 53, pp. 71, 137, and 169. 

The mitigation of floods and forestation of mountains ( Fixation des torrents 
et boimnmt des mont agues), M. Chamu rki.knt. — Vompt.rend., 116 (1893), Xo. 10, p. 469. 
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On the method of trimming trees and shrubs (Om nppquistnlng och hesMrnlng 
aftrddoch buskar), C. U. Holmubz. — Kgl. Landtbruks Akad . Handlingar ock Tidskrift, 
Si {1S9S), pp. 133-12S. 

On the influence of the water content of seeds on their germination and 
keeping qualities ( Hritken inverkan har en hogre el lev lay re ratten halt pfi sadesslayen* 
grobarhet oeh hbllbarhet ), .1. Erickson. — Kyi. Landtbruks Akad. Handling ar oeh Tid- 
skrift, SI (ISOS), pp. ISO-101. 

Potato blight. Fhythophthora infestans, in Brittany (La matadie des pommes de 
tervc en Bretagne ), M. Blanchard. — Rev. Hart., IS 93, p. ISO. 

A disease of blanched chicory (Vne mala die de la barbc de capncin), M. Pril- 
l j K tJX. — ( 'amp t . ren d. , 110 (ISOS), No. 10, p. 581. 

Culottage of pears, its cause and effects ( (Ui l lota ye den poire*, scs cause*, see 
effeis), E. A. CAKiufeKE .—Her. Hort., 1893 , p. US. 

On the rupture of olive trees (Uebcr die Spall ung dvr Oelbaumc), Haktig. — Bot. 
Ccntralbl . , 53, p. 131. 

A fungous disease of mushrooms, and its treatment (Recherche* cxpMmen tales 
sur la mole et surle Iraitemcnt dccette maladie), J . Constantin. — Compt. rend., 110(1893), 
No. 10, p. 539. 

The Jensen method for the prevention of smut in grain ( Ell forslik i start vied 
den Jcnsenska stop tan ysmctoden till fbrehnumandc a/ *ot (brand )i horn), J. Hamilton. — 
Kgl. Landtbruks Akad. Handlingar oeh Talsknft, SI (189V). p. 01. 

The frit fly (Om slokornfhigan), (\ AL’itiviLur**. — Kgl. Lundtbrnks. Akad. Hand- 
ling ar oeh Tidskrift, 31 (1893), pp. 108-119. 

Analyses of different sorts of Chinese tea (Analyse* de different?* sorte s de thd de 
Chine), 1)vokko\ itch. — Rev. internat. de s Bat* if.. 6 (1898), pp. 78-81. 

Means of detecting horse flesh in foods ( Mayen de reconnoitre la vknule de choral 
dan * les comestible *), TSieull. — Her. internat. de * Falsi/., 0 (/SOS), pp. SI, 81, 

On the digestibility of the albuminoids in some concentrated feeding stuffs 
(Bestamning uf qrafvesnbsiauserna* small barbel ho * nagra hi ufifudernmlcl), L. F. Nil.- 
hon. — Kgl. Landtbruks Akad. Jlandiinyur oeh Tidskrift, SI (1891). 

Experiments with bread and biscuit {Experience* *ur le pain el le biscuit), Bal~ 
I.ANI>. — Rev. internat. des Falsi/., 0 ( IS 98), pp. 83-85. 

The bread question, some investigations (l brbdfrayan), >1. Weiju'I.l. — Kgl. 
Landtbrnk * Akad. Handlingar och Tidskiift, SI (1891). pp. 300-310. 

Bread-making with rye and wheat flour and with mixtures of both (For soy 
vied brodbagning af rugnu l oy hvedemtf saint blandinger a/ dime). — Kyi. teferin. og Land- 
bohbjsk. Lab. for landbkon, Forsby, Copenhagen, Bui. No. 35, 1891, pp. 30. 

Curative treatments of anthracnose ( Traiteme.nts e a rat i/s de Van thrae nose), L. 
Df.GKULLKY .' — Progre s Ayr. et Vi lie., 189.;, p. 3u5. 

A study of the results of the association of Streptococcus and typhoid 
bacillus in man and animals (Etude nor le * resuttal* de V association du streptocoque 
et du biwille hjphifjne chez Vtiomme et chez les animaiu ), II. Vincent. — Ann. Inst. Pas- 
teur, 7, No. '3, p. 111. 

A contribution to the study of tetanus, its prevention and treatment by 
antitoxic serum (Contribution a Vdlude du tetanus, prevention et Iraitemcnt par le serum 
antiioxique), K. Korx ami L. Vaillaiid.— Ann. ln*t. Pasteur, 7, No. 2, p. 05. 

On tuberculosis among cattle and its prevention ( Om tnherhnlosen bland nbtkrea- 
turoch dlydrder mot denmmma), C. A. Lindquist . — Kgl Landibruks Akad. Handlingar 
oeh Tidskrtfl , SI (1893), pp. 332-227. 

Experiments with tuberculin (Forsby med tubcrknlin), B. Bang.— Kgl Veter in. og 
Landbohiijsk. Lab. for landbkon. Forsby, Copenhagen, Buis. Nos. 21 and 24, 1890 and 1891, 
pp. 50. 

On endocarditis among swine (rndersbgelser over nogte former af rbtlsgge hos 
svtnU), B. Bang. — Kgl. Vcterin. oy Landbohiijsk. Lab. for landbkon. Forsby, Copenhagen, 
Bui. No. 25 (1892), pp. 50. 
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The role of files in the propagation of cholera, J, G. 8awtciikkko,--»46*4. in Ann. 
Inst. Pasteur, 7, No. 2, p. 

The preservation of virus in glycerine, A. Sola yo.—Absl. in Ann. Inst. Pasteur , 
7, No. 8, p. 221. 

On the production of sugar and the sugar industry in Sweden (Sverige* soeker- 
handel ovh m keriuduatri ; dess utvekiing oeh nurarande xtdudpunkt), P. Kiason. — KgJ. 
Lundtbruks Akad. Handlingar oeh TitUkrifl , 21 ( 1802), pp. 2-20, 0.1-102. 

On the regulation of wind power and other power machines (Ilegulcring of 
rindkraft og ami re kraftmaskiner), I\ La Comi.—Tidsnlr. f. F.andokonmir , 11 (1802), 
pp. 487-408. 

The economical limit for the application of the various motive powers in the 
service of agriculture (Den okouonmke gratis*' for de J'orskjeWge bmigk rafter* anven * 
dche i landbrugets tjeneste), II. F. 1 )knck kr . — Tids*k r. f. Landokononne , 11 (1802), pp. 
228-211. 

Agricultural instruction in Norway (Landbrugsnndernviingeu* behjdnmg og vrd- 
ning i Norge), Til. Landmark .— Aku brake tuck JJnsdjurskjotseln , r> (1801), pp. lo 4-100, 
118,119. 
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California Station. — Tho olive-oil machinery has boon act up and successfully 
tested, but owing to the short crop of olives no results of work can be published 
until after another season. In a pamphlet entitled “ Methods of detecting adulter- 
ants in olive oil,” Prof. W. B. Rising, the State analyst, has given a brief descrip- 
tion of a number of mid hods of testing olive oil which he has used, and the tab- 
ulated results of tests by those methods. A bulletin giving analyses of California 
fruits will soon be issued. 

Colorado College.—' The agricultural hall, a. handsome brick structure contain- 
ing an experimental work room, museum, and lecture hall, has recently been com- 
pleted, and a mechanic#' art liall is in process of erection. In his annual report for 
1892, President Ellis urges the necessity for ineioased accommodations for work in 
horticulture, botany, chemistry, geology, and domestic economy, and the erection 
of a gymnasium and dormitories, 

Michigan Collkgk and Station.— 0. Clut-e hasresigned his position as president 
of the college and director of the station, (o take effect in August. 

Nkw York Poknell Station. — U. (\ Corbet I, B. 8., assistant horticulturist, has 
resigned to become professor of agriculture in the South Dakota Agricultural Col- 
lege and horticulturist to the South Dakota Station. J, E. Rice, B, S., assistant 
agriculturist, lias resigned to engage in lniil and poultry farming, and S. Jeffry, B. 
S., foreman of the farm, has resigned to become farm superintendent of an indus- 
trial school at Asheville, North Carolina. 

Pennsylvania College. — In his report for 1892 to the hoard of trustees, Presi- 
dent Atherton show's that since 1882 the teaching force has increased from 17 to BO, 
and the number of students from 92 to 249. Ten officers are now employed in the 
agricultural department w here only one w as employed ten years ago. The number 
of students in the agricultural course continues to he small. One important reason 
for this is stated to bo that m a State like, Pennsylvania, where, only about 20 per 
cent of the population are engaged in agriculture, a graduate “ buds eight chances 
for employment outside of agriculture as against only two in it.” The author’s 
views on manual labor in connection with educational work are summed up as fol- 
lows: ** As the resist of accumulated experience with this subject, I believe there 
has come to be a general agreement that all manual labor or exercise in connection 
with education must belong to one or the other of two distinct kinds: It must either 
be regular labor, carried on at odd hours perhaps, but organized, enforced, and paid 
for like any other labor, or else it must be so much and only so much as is necessary 
to train the student to a knowledge of the practical applications of his subjects of 
theoretical study. In this view the farm, tlie garden, the stable, and the dairy house 
become so many laboratories, serving for the student in agriculture the same pur- 
pose as is served in other cases by the chemical, the physical, or the mechanical 
laboratory.” 

Utah Htation.— 8 . Fortier, 0 . E., has been added to the staff of the station. 
During the summer he will study the irrigation system of Utah, with a view to 
devising methods for its improvement. 
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Wyomi*^ C. Buffum, horticulturist, will have charge of the Wyo- 
irtmg4Kf:hi®4t»' ^ hotany aiul agriculture at the Worlds Columbia® Exposition. The 
legislature adjourned without taking any action on the removal of the agricultural 
college to Lander, and it will therefore remain a department of the State Univer- 
sity at Laramie 

Mechanics of the Earth’s Atmosphere.— Under this title the Smithsonian 
Institution has published a collection of translations by Prof. Cleveland Abbe of 
<* some of the best memoirs that have lately been published on the respective sub- 
jects by European investigators.” 

These memoirs, which lill 324 pages, are as follows: The measurement of the 
resistances experienced by plane plates when they aie moved through the air in a 
direction normal to their planes, G. II. L. Hagen, 1874 ; on the integrals of the hydro- 
dynamic equations that represent vortex motions, 11. von Helmholtz, 1858; on dis- 
continuous motions in liquids, H.von Helmholtz. 18(>H; on a theorem relative to 
movements that are geometrically similar, together with an application to the prob- 
lem of steering balloons, If. von Helmholtz, 1873; on atmospheric motions, tirst paper, 
II, von Helmholtz, 1888: on atmospheric motions, second paper. H.vou Helmholtz 
1880; on t lie theory of vv ind and waves, H. von Helmholtz, 1880; tin' energy of the bil- 
lows and the wind, H. von Helmholtz, 1800; the theory oHree liquid jets, G. Kirchhoff, 
1809; on discontinuous motions in liquids, A. Oherbeek, 1877; the movements of the 
atmosphere on the earth's surface. A. Oberboek, 1882; on the Guhlberg-Mohn theory 
of horizontal atmospheric currents, A. Oberboek, 1882; on the phenomena of motion 
jn the atmosphere, first paper, A. Oherbeek, 1888; on the phenomena of motion in the 
atmosphere, second paper, A. Oherbeek, 1888; a graphic method of determining the 
adiabatic changes in the condition of moist air, H. Hertz, 1884; on the thermo- 
dynamics of the atmosphere, tirst paper, W. von Bezold, 1888; on the thermo-dynam- 
ics of the atmosphere, second papei, W. von Bezold, 1888; on the thenno-dy naimes of 
the atmosphere, third paper, W. \on Be/ohl, 1880; on the vibrations of the atmos- 
phere, Lord Kayleigh. 1890; on the \ ihrations of an atmosphere periodically heated, 
M. Murgules, 1890; Laplace V solution of the tidal equal ions, \\\ Fern*], 181)0. 

The Annfal Klpoui or 'imc Commissioner of Aoniornirni; of Alabama for 
the v eav ending September 30, 1892, gives a brief outline of the work of the \ oar in 
fertilizer inspection, distribution of seed, introduction of tobacco, study of destruc- 
tive insects, and at farmers* institutes; a financial report; and a list of fertilizer 
licenses. 

The department has distributed 128,000 packages of garden seed, and for the pur- 
pose of encouraging divcrsitication of crops, so desirable in the State. 12,000 pack- 
ages of improved varieties of tobacco. 44 This year's effort has indisputably proved 
that Alabama possesses all the qualifications necessary to the profitable production 
of tobacco— climate, soil, and seasons; and we make the prediction that m less 
than a decade Alabama will become a factor in the line of tobacco-raising States.” 

Agriculture IN THE Public SCHOOLS. — A special bulletin on the Teaching of 
Agriculture in the Public Schools, by C. C. James. M. A., deputy minister of agri- 
culture, was issued in December, 1892, by the Department of Agriculture of Ontario, 
Canada. 

Observations on Tile Drainage. — This office is in receipt of an interesting com- 
munication from H. 0. Marsh, Mnneie, Indiana, briefly describing experiments in tile 
drainage made under the auspices of the Farmers' Institute of that place. Three 
tile drains were laid, about 40 inches deep and at distances of 195 and 230 feet apart, 
on an area containing yellow clay, black soil, and haidpan. The height of the 
ground water was observed in wells sunk in different part s of the drained area. 

The results are of interest as showing a wide difference in the effectiveness of the 
drains on different soils and under different conditions, and indicate that the dis- 
tance and depth of tile drains must be determined by observations on the soils in 
each case. 
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Bunrc\r of Animat, Industry: 

Bulletin ? so. 2.— Report on Investigations Relating to the Treatment of Lumpy 
Jaw or Actinomycosis in Cattle. 

Division of Statistics: 

Report No. 101 (new series), January ami February. 1803, —Agriculture in Franco; 
Report on Hungarian Milling; The (’aiming I ml tits try; Tobacco Experiments 
in Texas; European Crop Report for February; Farm Animals of the World; 
Freight Rates of Transportation Companies. 

Report on tlie Numbers ami Values ol* Farm Animals ami on Cotton Distribu- 
tion, January ami February, 181)3. 

Division of Okmuiolohy and Mammalogy: 

Bulletin No. 3.—' The Hawks ami Owls of the United States. 

Office of Experiment Stations; 

Experiment Station Record, vol. iv, No. 6, January, 1893. 

Weather Bcreat: 

Bulletin No. 7. —Report of the First Annual Meeting of the American Associa- 
tion of State Weather Service. 

Monthly Weather Review, vol. ax, November, 1892. 
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FEDHUAKY, 1893. 


AGRICULTURAL EXPERIMENT STATION OF THE A OBI CELT URAL AND MECHANIC AX, 
College ok Alabama : 

Bulletin No. 40, January, 1893. — (Cotton Experiments. 

COLORADO AgKICULTI UAL EXPERIMENT STATION: 

Bulletin No. 21, October, 1892. — Sugar Beets, Irish Potatoes; Fruit-Raising. 
Agricultural Experiment Station of the University ok Idaho: 

Bulletin No. 1. September, 1892.— Organization and Progress of Work at the 
Experiment Station. 

Iowa Agricultural Experiment Station: 

Bulletin No. 19. November, 1892. — Experiments with New Orchard Emits, 
Trees, and Plants; Report of Experiments and Studies in Entomology; Cross- 
ing Cucurbits; Root Crops; Coin-growing. Depth of Covering Grass Seed; 
Winter Wheat; Calf-feeding; Hog-feediug; Soiling Crops; Hints on Cheese- 
making; An Automatic Acid Measure. 

Kansas Agricultural Experiment Station: 

Bulletin No. 35, December, 1892. — Actinomycosis Bovis or Lump Jaw of Cattle. 
Bulletin No. 3d, December. 1892. — Experiments with Sorghum and Sugar Beets. 
Kentucky Agricultural Experiment Station: 

Bulletin No. 43, December, 1892. — Commercial Fertilizers. 

Bulletin No, 44. January, 1893. — Bordeaux Mixture for Apple Pests, 

Maryland Agricultural Experiment Station: 

Bulletin No. 19, December, 1892.— Tomatoes. 

Fifth Annual Report, 1892. 

Hatch Experiment Station ok the Massachusetts Agricultural Stations 
Bulletin No. 20, January, 1893. — Reports on Insects. 

Meteorological Bulletin No. 49, January, 1893. 

Mississippi Agricultural Experiment Station: 

Bulletin No. 22, September, 1892.— Grapes. 

Fifth Annual Report, 1892, 

New York Agricultural Experiment Station? 

Bulletin No. 48 (new series), December, 1892.— Some Beau Diseases. 

Bulletin No. 49 (new series), January, 1893. — Treatmeut of Potato Scab; Use of 
Bordeaux Mixture for Potato Blight. 

North Carolina Agricultural Experiment Station: 

Bulletin No, 87, September 15, 1892.— Publications of the Station from March, 
1877, to September, 1892. 

Bulletin No. %lb, September 20, 1892.— Meteorological Summary for North Caro- 
lina, August, 1892. 

Bulletin No. 87o, October 20, 1892.— Meteorological Summary for North Carolina, 
Septemlmr, 1892. 
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Nokth Carolina Exphkimbstt StAWON-^onthmwi. 

Bulletin January 20, 1893.— Meteorological Summary for North Carolina 

SOUTH CaROLIN# AGRICULTURAL EXPERIMENT STATION! 

Fifth Annual Report, 1892. 

Texas Agiucu&t&ral Experiment Station: * 

Bulletin No; 28, November, 1892. — Black Hot of the Grapo. 

Bulletin No. 24, December, 1892. — The Cattle Tick. 

V III GIN3 A AGlUClTT/ri JRAL AND MECHANICAL COLLEGE EXPERIMENT STATION! 
Bulletin No. 28, December, 1892. — Tests of Fertilizers on Corn. 

Annual Report, 1892. 

Wyoj%nG Agricultural Experiment Station: 

* Bulletin No. 9, December, 1892. — Sugar Beets in 1892. 

Bulletin No. 10, December 81, 1892. — Meteorology for 1892. 

DOMINION OF CANADA. 

Ontario Agricultural College Experiment Station: 

* Bulletin No. 86, February 1, 1893. — Hoots, Potatoes, and Fodder Corn* 
special Bulletin, February, 1893,—Tlie Making of Hoads. 
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The present number of the Becord contains an article on ggricul- 
tural education in Belgium, by Paul l)e Vuyst, State ugriculturisteon- 
nected with the Ministry of Agriculture of that country. Belgium* 
we should remember, is the most densely populated country in Eurox^- 
Within an area which does not exceed that ot Massachusetts and Con- 
necticut is crowded a population as large as that in the State of New 
York. About three fourths of the people live in the rural districts. 
Of the total ami of about 7,000,000 acre's, less than .700.000 acres are 
waste land. While the manufacturing interests of this little kingdom 
arc very important, its prosperity very largely depends on its agricul- 
ture. It can be easily understood that in these times, when the con- 
ditions of successful farming arc so rapidly changing, a country like 
Belgium would feel the. necessity of gi\ ing its agricultural classes 
the best opportunities for acquiring such mental training and techni- 
cal information as can be imparted by a thorough system of education 
arranged with special reference to the practical needs of farmers. 
The system as outlined in the article referred to includes *4 schools 
for higher education, L'4 secondary schools for boys, and b for girls* 40 
short courses in agric ulture in secondary schools, numerous courts 
in agriculture in the normal and primary schools, and lectures to 
farmers and to soldiers. The difference is very striking between this 
system and that in the Fnited States* where one or two agricultural 
colleges, supplemented in some eases by farmers’ institutes, in each 
State* whether large or small, are all the provisions which tliex>eople 
have thus far thought best to make for tlie special training of farmers. 
The Belgian phiu contains one feature which may suggest a way tor 
extending the facilities for agricultural education in this country with 
a minimum of additional expense. The Belgian authorities have added 
to the schools for general education already existing such cou$*e$ in 
agriculture as seemed desirable* and given out of the' public treasury 
the relatively small amounts of money required lor the additional in- 
struction. In a similar way it would be possible in many of our States 
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to establish courses in agriculture in connection with the high schools 
or academies now in operation at the coanty seats. A plan like this 
has been adopted in some States for raising the grade of teachers in the 
rural schools. Teachers’ classes have been formed in the high schools 
and the State has paid the extra expense involved in this arrangement. 

In Belgium, as in other European countries, education in agriculture 
has even penetrated the elementary schools. In this country we are 
still debating whether it is practicable to give any technical training 
in the common schools. In a number of our cities some instruction in 
carpehtry, sewing, and cooking is now given in the public schools, but 
there has hardly been a serious attempt to introduce agriculture into 
the rural schools. Indeed, comparatively few efforts have been made 
in bur country schools to train the pupils in those habits of observing 
natural objects and phenomena which lie at the foundation of all suc- 
cessful work in the arts and sciences. 


By a resolution of the United States Senate the department of State 
was requested to obtain information regarding the use of electricity as 
a power in the propulsion of farm machinery and in the propagation of 
plants in the various countries of the world. The results of this inquiry 
are given in Consular Report No. 150, March, 1893, pages 321-361. As 
far as this report shows, it would appear that very little practical use 
has been made of electric motors in running tarm machinery. Only 
two instances are definitely cited. At Chassart, Belgium, the owner of 
a large establishment, which consists of grain silos, mills, distillery, 
malt house, brewery, sugar works, refinery, and farm, has employed 
electricity as a motive power in various ways, and in particular has 
transmitted the power a distance of about 800 meters to run a thresh- 
ing machine of about 12-horse power. At Blythwood, England, a dairy 
for the making of “ gilt-edged” butter is lighted by electricity, which 
is also used to run the separators and churns. 

i The experiments in the application of electricity to the propagation 
of plants have been almost entirely confined to those scientific invests 
gations regarding which information has already been widely dissemi- 
nated in this country through the publications of Prof. Bailey, of New 
York, and Prof. Warner, of Massachusetts, abstracted in earlier num- 
bers of the Record. (See Bulletins Nos. 30 and 42 of the New York 
Cornell Station, and Bulletin No. 16, of the Massachusetts Hatch Sta- 
tion; E. S. R., vol. m, pp. 232 and 517; iy, p. 349.) 



AGRICULTURAL EDUCATION IN BELGIUM. 


Paul De Vuyst. 

Until 1884 the public authorities in Belgium had not given agricul- 
tural education the attention which its importance demanded. But 
when the condition of agricultural affairs had become very much dis- 
turbed, a Ministry of Agriculture was established. This department 
at once undertook to restore the prosperity of the country by organiz- 
ing, for the instruction of the farmers in*tlie advanced knowledge given 
by science, a system of education as complete and thorough as that 
afforded by auy other nation. If the present system of agricultural 
education in Belgium is not well understood by foreigners, it must be 
because of its recent introduction and because the country is so small 
that its institutions do not readily attract the notice of the w r orld. 
The credit for taking the initiative in the establishment of the system 
belongs to Mr. Proost, Inspector-General of Agriculture. 

Up to 1890 agricultural education was regulated by the law of June 
11, 1850, on veterinary instruction, and the law of July, 1860, on agri- 
cultural instruction. These laws did not give the Government sufficient 
latitude to enable it to raise the courses of instruction in existing schools 
to the grade demanded by agricultural science and to increase the 
number of schools in accordance with the actual needs of the people. 
But on April 4, 1890, two new laws were enacted, which took the 
place of the old ones and permitted the establishment of the com- 
plete system of agricultural education now in operation. 

The following synopsis gives the general outlines of this system : 

Hie : iieu Education in Agriculture. 

General. — (a) Supported by the State; Agricultural Institute of Gembloux. 

’ (h) Private; Agricultural Institute of Louvain. 

Special. — (a) Supported by the State; School of Veterinary Medicine at Cureghem. 
(b) Private; School of Brewery at Louvain. 

Secondary Education in Agriculture, 
for young men. 

Cmm'al. — (1) With a complete course in agriculture, 

(a) Supported by the State; School** of Practical Agriculture at 

Huy, Ghent, and Vilvorde. 

(b) Private, but subsidized by the State; fourteen schools in differ- 

ent districts. 

(2) With a general course in agriculture. 

(a) Supported by the State j thirty intermediate schools. 

(b) Private ; ten intermediate schools. 
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Special. — (a) Supported by the State; Schools of Horticulture at Ghent and Vilvorcle. 
(b) Private, but subsidized; five schools of horticulture. 

TO It YOUNG WOMEN. 

General, — (3) With a complete course; five schools of agriculture, subsidized. 

(2) Courses in private schools; three schools. 

Special . — One permanent school and two traveling schools of dairying and cheese- 
making at Wevelghem, subsidized. 

Primary Education in Agriculture. 

General. — (11 For adults. 

( a ) Two hundred and fifty one-year courses of fifteen lessons for 

farmers. 

(b) Five courses for soldiers. 

(e) Lectures hy the State agriculturists. 

(2) Courses in the liornfal schools, whether under State control or not. 
(11) Courses in the primary schools, whether under State control or not. 

Special. — (a) Demonstrative courses in dairying. 

(h) Courses and lectures on horticulture, culture of garden vegetables, 
agriculture, pisciculture, etc. 

This synopsis will enable those who are already somewhat familiar 
with matters relating to agricultural education to understand what is 
being done in that line in Belgium without a more detailed presentation 
of the subject. Thus it is hardly necessary to explain that a superior 
school of agriculture trains competent agriculturists, teachers, etc,, or 
that the intermediate courses are intended for tin* average farmers and 
for younger pupils than are found in the higher schools. 

When we speak of general instruction in agriculture we include all 
branches of agriculture, and when a school is called u practical” the 
meaning is that it devotes a relatively large share of attention to the 
application of the principles of scientific agriculture by means of labor 
and other practical exercises. Moreover, some, of our schools are organ- 
ized on models so well known abroad that we need not describe them. 
We will, therefore, only mention hen*, those characteristic features 
which distinguish the system of agricultural education in Belgium and 
the institutions established under it. 

HIGHER INSTRUCTION IN AGRICULTURE. 

The Agricultural Institute of Gembloux , — This institution is luxuri. 
ously installed in large buildings. Founded many years ago, it is 
enriched with accumulated collections. It would be difficult to find 
institution possessing so many materials which are of service in the 
higher instruction. Its regulations and courses of study do not present 
any striking peculiarities. Like similar courses in institutions of high 
grade, those of Gembloux are very complete. Its system of instruc- 
tion, formed on the pattern of that of the Agricultural Academy of 
Hohenheim, has been modified in recent years to make it more scien- 
tific and more like that followed in the universities. A larger number 
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of professors are employed, and the methods of teaching have been 
somewhat changed. The professors have more time to devote to special 
lines of work andean give their pupils more opportunities for the prac- 
tical application of the principles taught. A large farm is connected 
with the institute, and if the theoretical studies absorb so much of the 
time of the pupils that they can not be initiated into all the details of 
farm practice during their residence at the school, the farm neverthe- 
less renders the theoretical instruction more objective and helps to 
imbue the pupils more definitely with the agricultural spirit through 
the influence of their surroundings. 

The Agricultural Institute of Lonmin. — As a. branch of the scientific 
faculty of the university, this institution naturally lias a course of 
instruction which is more completely of university grade — or, in other 
words, more scientific — than that ottered at Gembloux. The institute at 
Louvain lias at its disposal all the scientific resources of the university, 
but does not possess a farm. The advantages which would be offered 
by a farm attached to the institution are made up by numerous and 
varied excursions to different localities. 

The School of Veterinary Medicine of Cureghcm , I Brussels, — This school 
has recently been raised in grade by the Government. To be admitted 
to the course which leads to a degree in veterinary medicine it is now 
necessary to first obtain the same university diploma which is required 
of the candidate in human medicine. On account of the great impor- 
tance which the study of bacteriology lms now acquired, a special 
chair in this science was established at the same time that the other 
changes referred to were made. Although the buildings of the school 
were sufficient, especially after the abolition of boarding facilities for 
the students, the Government has undertaken to provide more conven- 
ient. quarters near a slaughterhouse and a cattle market, which will 
afford better opportunities for practical exercises. 

SEUONl)AK\ INSTltlMTION IN VUKHU l/H KE. 

The Schools of Practical Agriculture at Hug, Vilrordc , and Ghent . — 
The school at Huy is exclusively devoted to instruction in agriculture, 
while tlic similar institutions at Vilvonle and Ghent are at the same 
time schools of horticulture, special attention being given to this 
branch. These schools are exelusi vely under the emit rol of the national 
Government, though the province pays a portion of the expenses of 
the school at Huy. 

Private schools with subsidies from the Government . — Private schools 
in various places receive small subsidies from the Government to aid 
them in organizing agricub ural courses. As these schools are of differ- 
ent- kinds, the Government has arranged three different courses of in- 
struction from which a choice can be made according to the require- 
ments of the individual school. These courses resemble the typical 
courses of the State schools of practical agriculture. But as the system 
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of indoor discipline in most private schools does not permit sufficient 
time to be given to the practice of agriculture, the Government contents 
itself with requiring appropriate theoretical instruction. 

As the results of instruction depend on the methods of teaching much 
more than on the subjects included in 'the course of study, the Govern- 
ment has given definite instructions to the secondary schools of agri- 
culture to the end that their teaching may be as intuitive as possible. 
Since agriculture is an art which derives advantage from the sciences 
of observation, it is important that the schools of agriculture should 
give the place of honor to the intuitive method of teaching. It was 
especially desirable to strenuously insist on the necessity for the adop- 
tion of this method in the private institutions, because the studies pur- 
sued there areas a rule literary and require too exclusive exercise of 
the memory. 

The secondary schools of agriculture are located so as to meet as- 
equally as practicable the needs of the different agricultural regions of 
Belgium. They have been called upon to make themselves useful to the 
farmers of their respective localities by every means, but particularly 
by studying methodically the soil of the surrounding lands, by publish 
ing the results of their experiments, etc. 

The department of agriculture proposes to issue an agricultural 
chart of the Kingdom. This chart is to be prepared by the cooperative 
labor of the geologists and agriculturists in the agricultural institutions. 
The former will furnish the geological and hydrological data; the latter 
will give the meteorological and agricultural data. The agricultural 
information will include the chemical analysis of the soil as well as its 
Li physiological 79 analysis, L e., analysis based on plants grown in pots 
or in the field. Three schools have taken the initiative in this line of 
work, and the department is counting on the cordial assistance of the 
entiie service of agricultural institutions to enable it to bring this chart 
to a rapid completion. 

Courses in agriculture in the State and private secondary schools, — The 
Ministry of Agriculture does not content itself with the establishment 
of schools which are exclusively devoted to agricultural education, 
but it also endeavors to introduce agricultural features into the insti- 
tutions for general education. Thus it is that thirty courses in agri- 
culture, consisting of one lesson each week, are given in secondary 
schools supported by the Government, and ten courses in private 
schools of the same grade. 

Schools of horticulture . — The State schools of horticulture at Ghent 
and Vilvorde have acquired a certain dignity due to their age and have 
an established reputation abroad. The private schools of horticulture 
subsidized by the State are of more recent origin. The most eminent 
of these is located in the city of Tournay. 

Schools of agriculture for young women. — It is only very recently 
that it has been seen that it is important for the agricultur al prosperity 
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of a country to train competent farm women as well as farm men. 
After having conducted an inquiry, under the direction of the author, 
into what had been accomplished in this line in other countries, the 
department of agriculture aided with subsidies the establishment of 
the schools for young women ht Virton, Brugelette, Bouchout, and 
Gyseghem. It is the purpose before long to have one such school for 
each province. The course of study in these schools embraces all the 
theoretical and practical subjects that a competent farm woman should 
be acquainted with, including dairying, domestic economy, kitchen gar- 
dening, etc. 

Courses in agriculture in other schools for young women . — The Govern- 
ment is seeking to widely extend instruction in agriculture and dairy- 
ing by giving subsidies for the organization of courses which include 
three or four lessons a week and a few hours of practice. 

Schools of dairying and cheese-making.— For special theoretical and 
practical instruction in dairying there is a. permanent school at Wevel- 
ghem. This school is installed on a large farm. Its course of study 
extends over three months. There are, besides, two itinerant dairy 
schools which move from farm to farm. Their course of study is identi- 
cal with that of the permanent school. These schools are well equipped 
with the necessary apparatus. They exercise considerable influence 
on the progress of the dairy industry in Belgium. 

PRIMARY INSTRUCTION IN AGRICULTURE, 

Course in agriculture for adults. — Each year more than 200 courses in 
agriculture are given in the different rural districts of the country. 
These courses consist of 15 lectures on questions of general interest to 
farmers. They are delivered by agricultural engineers, agriculturists, 
and teachers who are thoroughly competent for this kind of work. To 
secure practice in this exceedingly difficult kind of teaching, the persons 
appointed to give these courses meet together tAvice a year in each 
district. At these meetings one of their number presents a typical 
lecture, and the others discuss it. The best lessons in the different 
courses are printed and distributed. At these meetings the improve- 
ments which are most urgently needed by the farmers of the region are 
also studied. 

This method of organized courses of instruction in agriculture for 
adults is, we believe, peculiar to Belgium. The results which it has 
produced during four years are quite important. There are in the 
Kingdom about 2,500 rural communes. Within a few years no locality 
will have reason to complain that it has not enjoyed the advantages of 
this institution. The courses are attended each year by more than 
10,000 farmers. The expense of cond noting them amount vs to only about 
$1 per hearer. 

Course in agriculture for soldiers. — In Europe military service takes 
*wa y a very large number of young men from agricultural pursuits, 
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In Belgium an attempt is made to remedy this mistake in part by giving 
the sons of farmers in five garrisons instruction in agriculture during 
the years of their military service. 

Lectures by State agriculturists . — A corps of nine State agriculturists 
and ten assistant agriculturists residing in the provinces is charged 
with disseminating agricultural information by the establishment of 
experimental fields and by numerous lectures. 

Courses in agriculture in the normal schools and for teachers on duty , — 
lu order to introduce instruction in agricultural science in the primary 
schools, it was necessary to train teachers. For this purpose the Min- 
istry of the Interior and of Public Instruction reorganized the course 
of study in the normal schools so as to give considerable attention to 
agriculture. For the teachers on duty who had not had the oppor- 
tunity of acquiring such knowledge when they were at the normal 
school, the Ministry conducts, each year, temporary courses, by pursu- 
ing which these teachers can secure a certificate of competency in this 
branch of instruction. 

Courses in agriculture in the primary schools . — Belgium is one of the 
countries in which primary education is very thoroughly organized. 
Within the last few years the Ministry of the Interior and of Public 
Instruction lias formulated detailed instructions with a view to giving 
a much greater development to the teaching of agriculture in the pri- 
mary schools of the rural communes. From a pedagogical point of 
view these instructions are quite remarkable. Their author is Mr. 
Germain, Director-General of Primary Education. 

demonstrative courses in dairying . — Each year the department of agri- 
culture organizes courses in dairying for six days or more, in which 
able dairywoinen give practical demonstrations on the making of butter 
and cheese according to the most advanced methods. These demon- 
strations are extraordinarily well attended and contribute much to the 
progress of the dairy industry. 

Courses and lectures on various special topics . — These have special 
reference to horticulture, kitchen gardening, zodtechnics, horseshoe- 
ing, apiculture, viticulture, etc. 

Such is an outline of our system of agricultural instruction, strictly 
speaking, i. e., the instruction imparted by the teacher to the pupil. 
Every three years, in conformity with the law, the Honorable Minister 
of Agriculture makes a report on the condition of this instruction. The 
last triennial report for the years 188&-*90 formally declares* that great 
progress has been made over the work of previous years. 

Besides the direct instruction, the organization of which we have set 
forth, a great number of institutions have a share in the agricultural 
education of the farmers by other means. Such are the agricultural 
societies, the laboratories for analysis, the agricultural newspapers, etc* 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 

IN THE UNITED STATES. 


METEOROLOGY. 

Weather report for 1892, J. G. Lee (Louisiana Stas. Dnl. No. 21, 
2d ser., p . — The maximum, minimum, and average temperature 

of the air, and the rainfall by months are tabulated. 

Meteorological observations at Massachusetts Hatch Station, 

0. I). Warner (Massachusetts Hatch Sta. Met. lints. Xos. 19, bo , bl, 
and 52, Jan ., Mar., and Apr., IS. 9 'I, pp. 4 each). — Daily and monthly 

summaries of observations for January, February, March, and April, 
1893, at the meteorological observatory of the station. 

Meteorological summaries for North Carolina for July, August, 
September, October, November, and December, 1892, 11. B. 

Battle, 0. F. Yon Herrmann, and 11. Nfnn (North Carolina Sta. 
Buis. Nos. 87a , Aug. 20 , 1802, pp. 16 ; 87b, Sept. 20, 1*02, pp. lb; 87c, 
Oct. 20 , 189% pp. lb; 87 e , Nov. 28 , 1802, pp. lb; 87J\ Dec. 20, 1802 , pp. 
lb; and 88a , Jan. 20, 1893, pp. lb ). — Notes on the weather and tabu- 
hated daily and monthly summaries of observations by the North Caro- 
lina weather service cooperating with the XL 8. Weather Bureau. 

Meteorological summaries for North Carolina for January and 
February, 1893, 11. B. Battle, O. F. Von Herrmann, and R. Ni nn 
(North Carolina, Sta. Buis. Nos. 88d and 89b , March 1 and March 20, 
1893 , pp. 16 and 15, maps 2 ). — Notes on the weather and tabulated daily 
and monthly summaries of observations by the North Carolina weat her 
service cooperating with the U. S. Weather Bureau. Maps show the 
isothermal lines and normal precipitation. 

Meteorology of Wyoming for 1892, B. O. Butfum ( Wyoming Sta. 
Bui. No. 10, Dec.. 1892 , pp. 60 ). — This bulletin u is a lull report on the 
climate of the State for 1892 as observed by tin* experiment, station,*’ and 
includes detailed tabulated data and summaries of observations on 
evaporation (from a water surface), temperature, terrestrial radiation, 
saturation of the air and temperature of the dew-point, precipitation, soil 
temperatures, atmospheric pressure, and movement and velocity of wind 
at the station at Laramie; on temperatures, saturation of air and tem- 
perature of dew-point, and precipitation at the substation at Tender; 
and on temperatures and precipitation at the substations at Saratoga, 
Sheridan, Sundance, and Wheatland. In addition, summaries of ob- 
servations by voluntary observers in different parts of the State are 
22004— No. 9 2 TO 
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tabulated. t Tlie summary for the year is as follows : Air temperature (do* 
grees R). — Highest 109, at Wheatland, July 21; lowest— 46, at Sheri- 
dan, January 11 ; highest annual mean 49.2, at Wheatland; lowest 
annual mean 40.5, at Laramie; average annual mean for six stations 
43.1; greatest daily range 57, at Lander, December 22, and at Wheat- 
land, March 17 ; greatest annual mean daily range 29.4, at Wheatland; 
lowest annual mean daily range 22.0, at Sundance; average annual mean 
daily range for the six stations 2G.7. Precipitation . — Greatest annual 
24.09 inches, at Sundance; lowest annual 8.91 inches, at Saratoga; 
average annual for 1892 for the six stations 14.84 inches. 

Note* on climate. — Differences in altitude and exposure cause a diversity of climate 
in the different parts of the State treated in this bulletin. With the exception, per* 
haps, of the extreme southwestern portion ami tlie Big Horn Basin, all portions of 
the State are well represented by the six experiment farms. It is probable, there- 
fore, that tlie average annual mean temperature given in the general summary for 
1892 is near tlie menu temperature, for the whole Slate. 

The amount of precipitation vnrying so greatly in different localities, the average 
annual precepitation given can not be relied upon as the average rainfall for the. 
State. There are large areas over which the rainfall is less than in several of the 
places named, which would decrease the general average. 

Ah in other parts of the arid region, the climate of the State is chiiraetomed by 
comparatively few stormy days and a large amount, of sunshine; the air is dry, giv- 
ing low relative humidities and dew-points. 

The southern and western parts of tlie State are at high altitudes — from 5,500 feet 
to over 7,000 feet. The mean annual temperature is correspondingly lower, hut the 
cold is not more intense in winter than at lower altitudes. On these high plateaus, 
which are not sheltered by mountains, there is a largo amount of wind, as indicated 
by the observations at Laramie, though the amount is not as great as in eastern 
Kansas. 

On still, clear nights the terrestrial radiation is great, which may cause light frosts 
late and early in the season. 

In general, the climate is favorable to the production of hay, the cereals, llax, root 
crops, straw berries, and other hardy small fruits, while in sheltered positions the 
more hardy orchard fruits are successfully grown. 

In the eastern, central, and northern portions the altitude is lower — from 5,500 foot 
to 3,500 feet. Tlie growing season is longer and climate favorable 1o all crops grown 
in adjoining States. In tlie northeastern portion crops are matured without irriga- 
tion, though drouth is sometimes felt when the rainfall is not distributed through 
the growing season. The spring of 1892 was remarkable for the large amount of 
precipitation, giving crops and grass an early start and good growth. 


SOILS. 

w. H. Beal, Editor. 

Terrestrial radiation and soil temperatures, B. C. Buffttm 

( Wyoming Sta. Bui. No. 10, Dec., 1802, pp. 11, 17 ).—> Tabulated daily 
aud monthly summaries of observations on terrestrial radiation and 
'weekly means of soil temperatures in irrigated ground. 

Some soil analyses, G. L. TIolteb and J. C. Neal (Oklahoma Sta. 
Bui. No. 5, Jan., 1893, pp. 16 ).— This is a report of analyses of three 
soils with their subsoils, which “ may be regarded as typical for 
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part of Oklahoma in which the experiment station is located.” This 
report is stated to be merely preliminary to an extended examination 
of the soils of the Territory. 

The general contour of this section in that of a very undulating surface; terraces, 
hill upon hill, ancient water levels, inclosing shallow basins, evidently formed by 
the juncture of creeks and rivers. 

Isolated tower-like masses of sand rock occasionally occur, though generally the 
rock crops out at the highest points, or forms broad shelves at the bases of the clay hills. 

The streams are as a rule narrow, rapid, and exceedingly crooked, with \er\ steep 
banks. The alluvial “ first bottoms” are subject to overflows when the heavy rains of 
spring and autumn occur, every gorge or u draw ” becoming a torrent for a few hours. 

These “ bottoms” are often heavily timbered with pecan, oaks, hickory, walnut, ash, 
redbud, and cottonwood, with occasionally an elm or box elder. The undergrowth is 
sumach, dogwood, elder, haw, and wild plum, with green briar and wild grapevines. 

The second, third, and fourth plateaus are fairly good farming lands, loamy or 
gravelly, occasionally with beds of waterworn pebbles, marking an ancient stream 
whose muddy current brongbt those fragments from regions further west and north 
and left them in the eddy at the base of the* terrace bank, while u black jack” clay 
ridges show the deposit of quieter waters perhaps at the same tunc. 

But little is known of the minerals of this region: limonite, iron ore, is found in 
great, masses on the surface near the station, and crystalled gvpsuin is very plenti- 
ful. * * * 

The botany of this part of the Territory lias not been well studied, and details 
cannot yet he given. The common grasses are: blue stem and blue joint ( Agro - 
pyrum), grama and bunch grass (Houteloua and Jhtchloe), bent- grass (Agrosiis), panic 
grass (Paninum), dropseed (Spfirobolus and M uhlenheryla). reed grass ( Dey curia), 
meadow grass ( Pott ), and poverty grass (Aristida). 

These furnish a thin covering for the soil except m the dump draws or urroyos, 
but in no place do thej furnish a good sod or Mvard. * ' 

The occurrence of vast quantities of gypsum, the, alkali spots, and the great amount 
of soda, as shown by analysis, is proof that tins section once was the bed of an in- 
land ocean. 

Analyses of the different samples of soils gave the following results: 


Analyse* of Oklahoma soils. 


Fine earth* 

Coarse material 

Water ami volatile matter . . . 

Soluble silica 

Insoluble silica 

lame (Or O) 

Magnesia (Mg O) 

Soda (Na, O) 

Potash (K? 0) 

Man ganeao ( M n* 0 4 ) 

Iron oxido (Fa® O a ) 

Alumina (Al* 0 8 ) 

Sulphuric acid (SO*) 

Phosphoric acid (P a O a ) 

Humus 


Upland. 

Alluvial. 

Clay ridg<- 

Alkali. 


Subsoil 

! Subsoil. Subsoil 


Subsoil 


Soil. 

1 3 

Soil 

to 2 ; to 3 

Soil, 

1-3 

Soil. 


feet 


feet. 

feet. 


feet. 


IV, ct. 

JV. ct. 

Vr ct. 

IV. ct 

IV. ct 

Vr ct 

IV ct. 

Vr. ct. 

30. 87 

2. 48 

42. 85 

23 42 

32. 92 

41 38 

5. 10 

16. 20 

03. 13 

97 52 

57 15 

70. 88 

67 08 

58 62 

94. 84 

83.73 

4 10 

2 92 

3. 09 

1 82 

2 18 

2. 00 

2 30 

1.96 

7. 70 

13 10 

5. 05 

7. 95 

7.68 

4 47 

14 01 

6. 00 

70. m 

70. 52 

84. 97 

81.98 

81.77 

87 01 

65. 13 

I 82. 87 

0. 95 

0. 80 

0.44 

0. 27 

0 32 

0. 70 

1. 75 

1.06 

0.21 

0. 20 

0 10 

0.12 

0. 18 

0 38 

0 20 

! 0. 06 

0. 31 

0. 33 

0.48 

0. 88 

0. 30 

0. 36 

0.44 

j 0.60 

0. 44 

0. 45 

0. 80 

0. 70 

3.21 

0 32 

0. 33 

0. 52 

(1. 07 

0. 08 

0. 03 

0. 06 

0 03 

0. 00 

0.31 

0.4)7 

3.40 

4.31 

2 71 

3.11 

3. 07 

2.80 

4.92 

i 3. 64 

a. 78 

7. 33 

1.42 

3. 32 

3. 33 

1.05 

0 00 

4.06 

0. 15 

0. 11 




0.30 

0.04 

0.03 

0. 00 

0. 04 

0.04 

o.ii 

0.05 

0.06 

0. 81 


0. 51 

0.20 

0 02 

0.60 i 

1.54 

0.51 

0.53 

0.62 


♦Passed 0.5 mm. mesh Reive. 


[Taking the figures of Hilgard for composition of a good soil] as correct, even our 
poorest lands stand well. The weak points are easily supplied by phosphate and gyp- 
smn, and the most costly ingredient, potash^ is in quantity to endure a generation or so, 
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Chemical composition of Texas soils, H. H. Harrington ( Texas 
8ta. Bui. 2fb. 35, Dec., 1893, pp. 16). — The practical benefit to be derived 
•JBrom analysis of the soils is briefly discussed, and directions for sampling 
are given. 

A rough general classification of the soils of the State is described 
as follows : 

The coast belt . — Under tliis head we place two divisions as classified geologically 
by E. T. Bumble, State Geologist: The coast clays proper and the soils of the 
Payette beds. The coast clays comprise a prairie region 50 to 100 miles inland from 
the coast, the surface of the country being generally very level, in many places 
too much so for proper drainage. The soil is a dark sandy loam (prairie) usually; 
but in many places i« almost “ black waxy**, containing an abundance of lime and 
clay. The subsoil is clay, usually red or yellow. Almost the entire area is suscepti- 
ble of cultivation and some of it very fertile. The district is given up mostly to 
cattle raising; but in certain localities very fine farms are maintained. It is well 
adapted to fruit, and the Alvin and Hitchcock localities are acquiring a wide reputa- 
tion in this respect. Corn, cotton, oats, sorghum, sugar cane, and rice are the lead- 
ing field crops. Joining the coast prairies on the north there is a belt of black sandy 
soil, giving way in some places to a sandy loam that is very fertile. 

The East Texas belt. — The soils of this division vary very widely in composition, 
the timber growth itself being widely different in character; the vast body of tim- 
ber in the southern part being long-leaf pine, lmt on the western border especially 
this gives way to post oak, black jack, sweet gum, and hickory, intermixed with 
other varieties of oak, sw T eet gum, and cottonwood. The upland soil of the pine 
region is gray sand usually; not different from the same soil occurring in the pine 
belts of the older Gulf States. It is almost pure sand, as shown by analysis. * * * 

Of course such a soil can have very little fertility; but the lowlands, valleys, 
and alluvial soils are in many places very fertile. * # * The hillsides also fre- 

quently embrace a sandy loam rich in vegetable matter and undei laid by clay. This 
soil produces well and is generally easily cultivated. 

The Black Prairie bell. — There are four divisions of this with only slight variations. 
The first on the east, next to the timber belt, is distinguished by the presence of 
sand in the soil — with occasional pure beds of sand — illustrated by the analysis of 
soil samples from Terrell and Pecan Gap. West of this strip comes the main black- 
waxy area, characterized by a substructure of light blue or yellow calcareous clay, 
called by the residents “soapstone” and “joint clay,” from its laminated structure. 
Small depressions in the surface of the soil, called “hogwallows,” are quite com- 
mon. These are caused by the unequal drying ami expansion of the calcareous clays 
in poorly drained places. 

Fort Worth Prairie belt. — This extends across the State immediately west of the 
Black Prairie, and parallel with it. The soils, except in the valleys, are generally 
shallow and rocky, tending to a yellow or chocolate brown in color. No samples of 
Soils from this locality have been collected. 

The Pan Handle soils. — This includes the Pan Handle proper, and much of what is 
known as the “ arid portions” of the State. The Pan Handle is the grain -producing 
portion of the State — wheat, oats, barley, and rye. The amount of rainfall is limited, 
varying from five inches to thirty inches. In some localities the rainfall is sufficient 
forth© maturity of corn, cotton, and sorghum. It is devoted principally to stock 
raising, the native mesqnite grass affording good pasturage in summer and drying 
in winter where it grows. There is not sufficient rain at this season to destroy its 
nutritive value. * * * 

The alluvial soils.— It is impossible to treat fairly of Texas alluvial soils. From the 
black hammock of the smallest stream to the chocolate loam of the Brazos there is 
every possible variety, all vieing with each other in fertility; a richness that !* 
annually increased in many instances by inundation f*orq the streaxqs, $ 3 $ Whil# 
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muck of this land is subject to overflow, this overflow comes at a time not to a^riously 
interfere with growing crops, or can be easily and safely leveed. Perhaps ike rich- 
est type of Texas alluvial soil is that of the Brazos, a valley 300 miles in length, 
from Waco to the Gulf, averaging 4 miles in width. It comprises a body of laud not 
surpassed for fertility and endurance in the State, and that will compare favorably 
with the richest alluvial land in the world. Much of it is annually inundated with 
water, carrying silt that is itself almost a commercial fertilizer. Indeed the whole 
river valley is made of asoil similar in composition to this silt, for fifty feet of the same 
general character. * * # 

The Brazos bottom perhaps may be said to carry three distinct types of soil: One 
is the chocolate loam already mentioned, the most common type. Then a sandy loam, 
sometimes giving way to almost pure sand. The third type* is a black soil, u peach 
ridge,” as it is called, from the charac teristic growth of the wild peach. The Brazos 
soil is not diflieult to cultivate, gives itself good natural drainage, and is adapted to 
a great variety of crops, the only difficulty being that small grain grows too heavy, 
and falls down usually before ripe enough for harvesting. Compared to the growth 
along the rivers in the other Gulf states, the timber is light and the ground easily 
put in cultivation. 

Analyses by 1). Adriance and P. S. Tilson of soils and subsoils from 
some of these areas, as well as of samples of clay from the college grounds, 
and of a supposed phosphate rock, are given in the following table: 


Analyse* of Texas soils and corresponding subsoils. 


Locality. 


The East Texas belt . 

Cherokee County, liuak 

Valley aoil 

Sul moil 

Kidge soil 

Subsoil 

Bine ridxre 

Sul moil - 

Tyler County erdhk hot 

tom 

Subsoil . . 

Tyler County upland soil, 
Subsoil 

! The Jtlack Prairie belt . 

Pecan Gap prairio 

Subsoil 

Terrell prairie 

Subsoil 

Kaufman hammock. 

Subsoil 

Kaufman Comity timber 

land 

Subsoil 

Kaufman prairie soil 

Subsoil 

Manor 

Subsoil 

Kew Braunsfels 

Subsoil 

Waxnhachie 

Subsoil 

Bell County black waxie. 

Subsoil.... 

Bell County hammock . . . 

Subsoil 


Pr.et.Pr.ctjPr.ct.'Pr.et Pr.et.Pr ctTr ct lPr.ct Pr et.'Pr, ct.Wr. rtJPr.et. 

1. 32 j 4.60 83. 22 5.82 2 11 0 65f»J 0.120, 0.243 0 48 I 0.40 j 0.44 

1 02 1 8.31 85 til 6 44 L71 0 25,7 0 107 > 0 141 0 442 0.486 1 0.187 

0.42 I 1.96 95.25 3.22 0.00 0 30 Tracei Trace 0 07 j Trace I Trace 

0 30 I 0. 02 90 38 3.18 0.66 Trace 0.18 0.10 0.15 [Trace; Trace 

0.80 2.05 96.21 0.776 Trace Trace! Trace [Trace 0. 34 

0 40 0 73 97.76 0.92 0 009 j'l race TraceTraceTrace! 0.21 


1 2 30 3.22 89.49 

1.77 2.56 91 09 

! 0 37 1. 18 97 581 

! 0. 30 0. 67 98. 171 


0 44 0 08 Trace 0 03 0.06 0.07 L 
0.30 0.35 Trace 0 03 j 0.12 j 0.10 |. 

0. 08 Trace Trace i Trace Trace . 

[Trace Trace Trace; Trace 1 . 


6.34 7.88 | 

7. 568 6 668 
2. 09 6. 84 
2 09 3. 81 
7 91 6.92 

7. 70 6 16 


4.56 6.03 

4.36 7.42 

7 57 11. 06 
6.78 10.96 
8. 47 7. 26 

8.23 7.18 
7. 22 4. 96 
7. 34 2. 24 

9. 06 7. 77 
7. 64 6. 80 

2.42 7.34 
1,94 2.65 

8.56 6.52 


68.06 4.23 ! 9.48 

62 91 4.19 10.86 
85.96 3.08 1 68 

87.95 1.45 ! 2.71 
62 98 2.86 7.35 

62.84 2.74 | 8. 18 

60. 55 2. 42 4. 53 

60. 90 2 27 5. 59 

56. 50 2. 82 7. 04 

56. 40 2. 78 2. 38 

50.69 3.73 16.35 

51.17 4.74 14.33 

61.99 4.03 5.62 

61. 07 4. 15 5. 76 

59. 90 5. 44 6. 81 

53. 17 6. 18 6. 32 

44. 23 1. 58 

48. 17 2. 68 
77.05 2.66 I 4.91 
78.091 8.98 1 7.74 


0 814 0 32 0 236 

0.305 0 34 0 12 

0. 55 0 28 0. 24 

0.37 0 32 0.11 

6. 30 0. 46 | l). 147 

6. 74 0. 297 1 0. 216 


0.128 0 83 0.636 0,344 
0. J 79* 1 29 0.60 2.32 

0 28 0. 17 0. 07 

0. 23 0. 27 

0. 25 0. 68 0. 09 4. 91 

0. 499 0.39 0.20 4.48 

0.326 0.316 0.128 8.49 
0.266 0.419 0.185 7.78 
0.313 0. 837 0.052 6.26 
0.294 0.606 0.109 6.06 
0 116 0.576 0.351 5.84 
0.179 0. 604 0.005 6.11 
0.41 0.22 0.13 5.80 

0.51 0.47 0.12 11.52 

0.15 0.35 0.04 3.98 

0.65 0.41 0.24 8.11 

0.12 0.22 0.25 18.00 
0.13 0.28 0.30 18.35 
0.18 1.45 1.96 0.81 
0.17 1*07 0.33 0.65 
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Analyses of Terns soils and corresponding subsoils— Continued. 


Locality. 

| 

as 

i 

Volatile and or- , 
game matter. 

Insoluble matter J 
and sand. 

© 

•a 

'§ 

§ 

n 

Aluminum oxide, j 

i 

J 

Calcium oxide. j 

— 1 

Magnesium oxide. ! 

i 

Sulphuric acid. 

i 

i 

s 

£ 

i 

j 

i 

1 

Carbon dioxide. 

The Panhandle soils. 

Pr.ct 

Lv.rf 

i 

! Pr.ct. 

Pr. ct. 

Pr. ct. 

Pr ct. 

Pr.ct. 

Pr ct. 

Pr. ct. 

IV. rj 

44 

£ 

1 

'Pr. et. 

Taylor County, Abilene 
Subsoil 

4. 52 

3. 05 

1 73. 78 

1 78 

6.51 

4.04 

1.41 

0. 154 

Trace 

1.14 

0.96 

! 2.25 

4.80 

2. 60 

64.3 

2 23 

5. 06 

9. 33 

6. 20 

1.10 

4.23 

o. 102; 

0. 588 0. 305 

Wichita* 

1.02 

3. 01 

88 46 

2.06 

3. 83 

0. 07 

Trace 

0.06 

Trace j 

0.426 

! 0 130 


No. I red Bandy 

No. 11 aandy loam 


8. 33 
7.65 

78. 63 
74 85 

7. 44 
4.08 

2.22 
3. 84 

0.57 

3.83 

Trace 

0. 38 
0.73 

0 34 
0.60 

0. 52 
0.43 

1 0 46 
0.B5 

Trace 

2.13 

The alluvial soils. 





i 




1 


| 


Brazos River silt 

3 26 

2. CO 

70 92 

3. 62 

0 558 

5.66 

I 85 

0.29 

0.34 ' 

0. 885 

0. 224' 

1 4.00 

Brazos bottom, Harlem.. 

1.17 

1. 544 

84.31 

2 36 

3. 87 

2. 74 

0.24 

Trace 

0. 160 

0.46 

0.37 j 

2.24 

Subsoil 

2. 26 

2.01 

70. 50 

2. 91 

5. 87 

2. 01 

0.23 

Trace 

0.26 1 

1.24 

1 25 1 

1.78 

Brazos bottom, chocolate 
loam 

3 04 

3.00 

78. 59 

2 80 

6. 05 

1.66 

0.126 

Trace 

! 

0. 136; 1.091! 

0. 836 

2.04 

Subsoil 

3 28 

2. 50 

77. 57 i 

3. 18 

8.28 

1.82 

0. 18 

Trace 

0.1281 0. 841 ! 

0. 443 

L71 

Brazos bottom, peach 
ridge 

4.62 

9. 39 

76. 45 1 

2 60 

3. 51 

0 609 

0 73 

0. 079* 

Trace 

0. 545! 

0.32 

0.34 

Subsoil 

3 11 

4. 70 

82. 071 

2 33 

4.73 

0. 424 

0. 338 

0 134 

0.154 

0 482 

0.262 

0. 28 

Miscellaneous. 













College day 

5. 82 

3 94 

76.17 

2. 90 

8 33 

0 60 

0.55 

0. 106 

0. 083 

0. 80 

Trace 

0.47 

Phosphate rock (!j 

1.64 

2. 90 

38. 84 

4.2 

12 

28. 82 

0. 237 

0. 955 

0. 338 

0.468 

0.397 


* Subsoil of same character as surface soil. 


The nature and occurrence of alkali in Texas soils is briefly discussed 
and analyses are given of samples of alkali from Ysleta, Laredo, and 
the Rio Grande valley, with suggestions as to means of reclamation. 

[Alkali] spots arc common in the western part ol‘ the State, and are not unknown 
even in the eastern part; hut it is the exception to fuxl any large body of land un- 
suited for agricultural purposes from the presence of alkali. The alkali of Texas 
generally consists of common salt — sodium chloride. Sometimes there may be pres- 
ent sodium carbonate, and iu one instance 1 have found calcium chloride — chloride 
of lime. 

Analyses of soils, R. RkRoopk ( West Virginia Sta. Bui No. 28 , Dec., 
1892, p. 6.5). — The percentages of nitrogen, phosphoric acid, potash, and 
lime in 13 samples of soil from different parts of the State are tabulated. 

Pit experiments with prairie soil, W. L. Hutchinson and L.G. 
Pattkrson (Mississippi Stu. Technical Bui No. 3, J)c<\, 3892, pp. 4, 34, 
35 .) — Brick pifs 3 by 3 by 3 feet, cement ed and having their bottoms of 
uu cemented brick, were entirely tilled with the surface soil (from first 
six inches) of the Mississippi prairies. A stalk of cotton was grown 
iu each pit. Different fertilizers were applied. Experiments extending 
over two years led to no definite conclusions as to the fertilizers needed 
by the soils. The first year, when the loosely filled pits were in a 
better mechanical condition, the yield of cotton was much larger than 
in the second year. u Other crops do not seem to be as sensitive to the 
evils of a soil in poor mechanical condition, since Indian corn, clovers, 
a great variety of grasses, and a number of garden crops grow well 
on these [prairie] soils.” 



FERTILIZERS. 


715 


FERTILIZERS. 

W. H. Bkai.. Editoi. 

Use of fertilizers in North Louisiana, J. (>. Lee (Louisiana Stas. 
Bui . No. 21, 2nd ser., Feb., 1893, pp. 051, 055 ). — General statements as 
to inanurial needs of different crops on the soils of northern Louisiana. 

Seaweeds, IT. J. Wheeler and B. L. Hartwell (Rhode Inland 
aS Ha. Bui. No. 21, 'fan., 1893, pp. 37, Jigs. 11 ). — The principal purpose of 
this bulletin is to throw more light on “ the relative and absolute value 
of the various seaweeds” from an agricultural standpoint, informa- 
tion from a great variety of sources is summarized under the following 
heads: The use and value of seaweed as a manure; Methods of treat- 
ing and applying seaweeds; Seaweed as a manure for potatoes; Less 
objection to chlorine in manures if applied the preceding season; Sea- 
weed temporaryin its effect; Seaweed not an evenly balanced manure; 
Seaweeds contain no objectionable weeds; Seaweeds grow rapidly; 
Seaweed as human food; Seaweed as a food for animals; and Miscel- 
laneous uses of seaweeds. 

Analyses by the authors and others, with illustrations and notes on 
distribution and habits, are given for the following species: Kibbon- 
weed or kelp (i Aim inaria saecharina), broad ribbon- weed or broad -leaved 
kelp (I. digitata), dulse (Rhodymenia palmata ), round stalked rock- 
weed (Ascophylhun ( Fucks j nodosum ), Hat-stalked rock-weed ( Fucus 
vesieulosus), Phyllophora membranifolia , Irish or carrageen moss ( Chon - 
dr us crisp us), dados teph us vcrticillatus, eel -grass (Zoster u marina), 
Folyides rotundas , and Ahnfcldtia plicata. 

Fertilizer analyses and fertilizer control in North Carolina, H. 
B. Battle (North Carolina 8ta. Bui. No. 88, Jan. 10, 1893 , pp. 23 ). — 
Notes on valuation, a digest of the State fertilizer law, freight rates 
from the seaboard to the interior of the State, and tabulated analyses 
of 195 samples of commercial fertilizers collected during the spring 
and fall of 18913. This bulletin includes analyses published in Bulle* 
tins Nos. 82a, Feb. IS, 1S913; 826, Feb. 27, 1892; 836, Mar. 12, 1892; 
83c, Mar. 20, 1892; 83c, Apr. 10, 1892, and 806, June 15, 1892. 

Fertilizer analyses and fertilizer control in North Carolina, H. 
B. Battle (North Carolina 8ta. Buis. Nos. 88b and 88c, Feb . 18 and 
Mar , 4, 1893, pp. 8 and :W). — Notes on valuation in 1893, a digest of 
the fertilizer law of the State, freight rates from the seaboard to inte- 
rior points, ami tabulated analyses of 92 samples of commercial fertil- 
izers collected during 1893. 

Fertilizer inspection in West Virginia, J. A. Myers (West Vir- 
ginia 8ta . Bui. No. 20, Sept., 1892, pp. 15-29). — This includes the text 
of the fertilizer law with comments, a description of the method of 
conducting the inspection, uotes on valuations for 1892, and tabulated 
analyses of 130 samples of commercial fertilizers. 
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Field experiments with fertilizers on corn, potatoes, and to- 
bacco, M. A. Scoykll (Kentucky Sta. Bui. No. 45, Apr., 1893, pp. 18). — 
These are continuations of experiments reported in Bulletins Nos. 28, 
33, and 37, of the Rtatiou (E. S. R., vol. II, pp. 225, 724; vol. m, p. 
791). The experiments with corn and potatoes were on 10 tenth-acre 
plats, and with tobacco on 10 twentieth-acre plats of worn soil. The 
fertilizers used were, for corn and potatoes, muriate of potash 160 
pounds, nitrate of soda 160 pounds, acid phosphate 140 or 150 pounds 
per acre; tor tobacco, 160, 80, and 140 pounds, respectively, singly, 
two by two, and all three together. The financial results and meteoro- 
logical data are tabulated for each test. The following summary is 
given : 

Results obtained in 1892 are almost identical with those of the last four years, 
that is, wherever potash was one of the ingredients of the fertilizer used, whether 
on corn, tobacco or potatoes, there was an increased yield. Where phosphoric acid 
or nitrogen or both were used without potash, there was scarcely any increase in 
yield over those plots receiving no fertilizer. There was a profit in the use of ferti- 
lizer in every instance where potash was one of the ingredients. There was a loss 
hy the use of fertilizer where potash w as not one of the ingredients, except in the 
tobacco experiments. Potash fertilizer applied on corn has shown its effect for four 
seasons after the application. 

Soil tests with corn, cotton, and tobacco during 1891 and 1892, 

¥. E. Emery (North Carolina Sta. Bui. No. 8.% Mar. 1, 1893, pp. 8-18, 35- 
39). — These included three experiments with corn in different parts of 
the State, three with cotton, and one with t obacco in 1891 ; two with corn 
and two with cotton in 1892. The experimental iields wore located <4 on 
representative soils of the chief geological areas in the State’’ and the 
results obtained u may be regarded as in a measure general for a con- 
sidciable area around them.” On the corn and cotton, acid phosphate, 
cotton seed meal, kainit, and barnyard manure were applied singly and 
in various combinations; on the tobacco, muriate of potash and sul- 
phate of potash were used in addition, to test the best form of potash 
for this crop. The results in each ease are tabulated and summarized. 
Eor corn and cotton the results vary with the different tests. On 
tobacco, potash gave the best results of any single element, but the 
highest returns were obtained where three elements were combined. 

Those plats on whhli potassium chloride was used have been shown to have ex- 
celled all others in total product, in net cash value, and in total cash value, save that 
the heaviest application of hainit balanced the lowest of potassium chloride in total 
cash value, and stood next to it in net result, while the lowest application of potas- 
sium sulphate resulted in giving the highest price per pound. 

The results of experiments on corn to test the effectiveness of kainit 
as a protection against cutworms and wireworms were inconclusive, but 
indicate that the application was in a measure effective. 

Tests of fertilizers on corn, i). (). Notjrse ( Virginia Sta . Bui. No, 
23, Bee., 1892, pp. 6). — The results of inconclusive experiments with 
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muriate of potash, nitrate of soda, and dissolved bone black, singly and 
in combination, and at different rates per acre, on 22 duplicate plats of 
exhausted soil are tabulated and discussed. 

Experiments with commercial fertilizers on corn, 13. D. John* 
son ( West Virginia Sta . Bui Xo. 28, Dee., 1892 , pp. 53-67 ), — Notes and 
tabulated data for experiments with fertilizers on corn on 10 tenth* 
acre plats in live counties of the State* The fertilizers used were 
kainit, muriate of potash, sulphate of potash, sylvinit, nitrate of soda, 
dried blood, dried fish, acid phosphate, floats, and stable manure. The 
percentages of nitrogen, i>hosi>horic acid, potash, and lime in samples 
of the soils used in the experiments and of seven other soils indifferent 
parts ot the State, as determined by It. De Ttoode, are tabulated, arid 
the chemical composition of the soils discussed. 

Summarizing the results with the different forms of potash for which 
the data are most complete, the following conclusions are drawn: 

The average increased yield produced l»y 1 pound of potash contained in kainit is 
31.33 pounds. The average increased yield produced by 1 pound of potash contained 
in sulphate of potash is 25.74 pounds. The average increased yield produced by 1 
pound of potash contained in muriate of potash is 15.91 pounds. The average cost 
of kainit required to produce 1 bushel of corn is 9. 0(i cents. The average cost of sul- 
phate of potash required to produce l bushel of corn is 1G.32 cents. The average 
coal of muriate of potash required to produce 1 bushel of corn is 19.35 cents. 


FIELD CROPS. 

A. (\ Tuck, Editor . 

Corn experiments, J. CL Lee {Louisiana Stas . Bui Xo. 21, 2d ser 
Feb,, 1E93, pp. 636-611 ). — These are continuations of experiments re- 
ported in Bulletin No. 10 (second series) of the Louisiana Stations 
(E. S. 1L, vol. i v, p. 137). They include fertilizer experiments and tests 
of varieties. 

Special nitrogen tests occupied 40 plats. The tabulated yields are 
given. The gain over no manure due to nitrogen was 12.0 bushels per 
acre; 24 and 48 pounds of nitrogen combined with mixed minerals gave 
an increase over the minerals of 10 bushels and 17.5 bushels, respec- 
tively. The corn responded generously to every form of nitrogen. The 
difference in yield from the different forms was very slight. Cotton seed 
and its products were most convenient and economical. The most 
profitable quantity of nitrogen was 24 pounds per acre. 

Special phosphoric aeid experiments occupied 24 plats. A mixture 
of cotton seed meal and kainit was combined with different quantities 
of dissolved boneblack, superphosphate, bone meal, South Carolina 
ltoats, and Thomas slag. The results indicated that phosphoric acid in 
small quantities and combined with nitrogen was needed; that a large 
amount was unprofitable; that the soluble forms, superphosphate, and 
dissolved boneblack, were best* 
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Special potash experiment s occupied 18 plats, and the results indicate 
that “potash is not needed in any form, quantity, or combination to 
grow corn on this soil.” 

In an experiment on the time of applying manure, made on 12 plats, 
nitrate of soda, ammonium sulphate, and cotton seed meal, with mixed 
minerals were applied, in single applications, at time of planting, and 
in fractional applications. The average yield from one application was 
,10.3 bushels; two applications, 32.1 bushels; three applications, 35.5 
bushels. In this wet season, as in previous years, fractional applica- 
tions were best for corn. 

Corn, test of varieties . — Tabulated results of tests of 28 varieties, em- 
bracing yield and per cent of grain, cob, and shucks. Calhoun lied Cob 
gave the heaviest yield, followed by Mosby. 

Corn growing, C. F. OritTiss (Iowa <Sta. Bui . No. 19, Nov., 1892, pp. 
605-809). — Experiments during two years have indicated that green 
manuring of corn with rye or (lover is not profitable on the station farm. 
Tankage did not increase the yield of corn or stover. Late cultivation, 
especially when deep, somewhat decreased the yield of corn. Topping 
decidedly decreased the yield of corn. 

Cooperative variety tests of corn and cotton during 1891 and 
1892, F. E. Emery (North Carolina St a. Bui. No. 89, Mar. 1, 1893, 
pp. 19-33, 39-Jo ). — Notes and tabulated data for tests in different parts 
of North Carolina of 13 varieties of corn and IS of cotton in 1891> 
and 0 varieties of corn and IS of cotton in 1892. “Judging from the 
averages at five points in the State, the varieties [of corn] now 
being grown were more prolific than those bought outside of the State.” 
The results of tests of varieties of cotton were variable in the different 
experiments. 

Experiments with cotton, .1. (3. Lee (Louisiana Stas. Bnl. No. 21, 
2d ser., Feb., 1893, pp. 6'J2-(i36 ). — These are in continuation of the experi- 
ments reported in Bulletin No. Id (second series) of the Louisiana Sta- 
tions (E. S. vol. iv, p. 138). They embrace (1) fertilizer tests, (2) 
variety tests, and (3) experiments to determine the best distances for 
cotton stalks. 

Cotton, fertilizer tests . — Nitrates of soda, sulphate of ammonia, cotton- 
seed meal, cotton seed (raw and composted), dried blood, and fish scrap 
were each used in such quantities as to supply 24 pounds of nitrogen 
per acre (single ration) and 48 pounds (double ration). The variety 
planted was Eureka (long staple) cotton. 

The yields of cotton at three different pickings are tabulated. The 
land was uneven, but the results showed that nitrogen was needed. The 
average yield where no manure was used was 340 pounds of seed cotton 
per acre. Nitrogen alone produced a gain of* 287 pounds per acre, and 
mixed minerals 58 pounds; when 24 pounds of nitrogen was added to 
the minerals the gain was 302 pounds, and when 48 pounds of nitrogen 
was added 395 pounds. 

The average per cent of increase due to nitrate of soda was 83, to sul- 
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plmte of ammonia 49, to dried blood 49, to fish scrap 107, to cotton seed 
meal 89, to crushed cotton seed 87, and to rotton cotton seed 71. 

The average increase from the two mineral forms of nitrogen, sodium 
nitrate and ammonium sulphate, was 66 per cent; from the two animal 
forms, dried blood and fish scrap, 78 per cent; and from the three 
vegetable" forms, cotton seed meal, crushed cotton seed, and rotten cot- 
ton seed, 82 per cent. The mineral forms, which are most soluble, gave 
poorest results this very wet year, though previously they had given 
somewhat better results than the organic forms. The vegetable forms 
proved most convenient and economical. u Concurrent results of four 
years strongly indicate that on these soils one ration, or 24 pounds, of 
nitrogen per acre is more profitable than larger quantities." 

Special phosphoric acid experiments occupied 25 plats. Different 
amounts of dissolved boneblack, superphosphate, bone meal, South 
Carolina floats, and Thomas slag were used alone and combined. Phos- 
phates did not give such large increase in the yield as in the three 
years previous. The average increase of uncombined phosphates over 
no manure was 102 pounds, but when added to a combination of cotton 
seed meal and kaiuh there was no increase over the latter. The solu- 
ble forms, dissolved boneblack and acid phosphate, proved most effect- 
ive. In every instance the double ration of phosphoric acid involved 
financial loss. 

In the special potash experiments, which occupied 21 plats, different 
amounts of potash m the forms of kainit, cotton-hull ashes, and muriate 
and sulphate of potash were applied. The variety planted was Kennith 
(long staple) cotton. Potassic fertilizers caused a slight loss when 
applied, alone or in combination. 

Two experiments, each on l plats, made, to compare yields of cotton 
with fertilizers (superphosphate, muriate of potash, and cotton seed 
meal) as a top-dressing and applied at depths of from to 8 inches, 
gave results in favor of shallow applications. 

The tabulated results are given of an experiment on 12 plats, in 
which nitrate of soda, sulphate of ammonia, and cottonseed monetised 
in connection \vitli mixed minerals, were applied all at time of planting, 
and in fractional applications during the growing season. The results, 
as in previous years, were in favor of the application at time of planting. 

Cotton , varivtie — Tabulated data for M varieties are given. The 
soil of the plats on which the varieties were grown was uneven, and 
the table shows great differences in yield. The low per cent of lint 
found was ascribed to dullness of the gin saws. 

A chemical study of the cotton plant, AV. L. Hutchinson and 
L. (3. Patterson (Mississippi tita. Technical Bui No. 7, Dec., 139 X, pp. 
3-14 ). — The cotton crops of 1890 and 1891, grown on a different field 
each year, were studied. Analyses of two soils are given, also proxi- 
mate an4 ash analyses of the young plants. Later the roots, stems, 
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leaves, and bolls were analyzed at intervals of ten days, until most of 
the bolls had matured and some of them had opened. As the plants 
matured, crude fiber increased in the roots, steins, and bolls; the nitro- 
gen and ash ingredients decreased in the roots and steins. 

The author concludes that deficient fruiting and shedding of forms 
are not due to either the quantity or quality of fertilizing constituents. 

Comparisons are made with results published in Bulletin vol. iv, No. 
5 of the Tennessee Station (E. S. It., vol. in, pp. 540-573), 

Varieties of cotton, E. E. Lloyd (Mississippi Sta. Bui. No. 23, 
Feb., 1893, pp. 3). — This consists of a tabular statement concerning 26 
varieties of cotton, and embracing data on the following points: Date 
of heaviest picking; weight of seed and lint per acre; per cent of lint; 
price per pound of lint; and value of lint, seed, and total crop per 
acre. The five varieties giving the highest values per acre were Warren 
$35.72, Jones Long Staple Prolific $32.53, Drake’s Cluster $32.43, King 
$30.63, and Smith Standard $29.51. The highest price per pound, 13 
cents, was obtained for the W. A. Cook cotton. 

Fertilizers for cotton, W. L. Hutchinson (Missunippi Sta. fiuh 
No. 21, Feb., 1893, pp. 1). — This bulletin consists of a brief statement of 
the manurial needs of the cotton plant on different soils. The conclu- 
sions are based on experiments in Mississippi and elsewhere. For 
sandy and sandy loam soils the author recommends from 200 to 600 
pounds of a fertilizer containing 2£ per cent of nitrogen, 8 per cent of 
water-soluble phosphoric acid, and 2 per cent of potash. Red, sandy 
lands with clay subsoil respond to a fertilizer containing 3 per cent of 
nitrogen and 8 to 10 per cent of water-soluble phosphoric acid. Potash 
is not required. Black and gray prairie, soils do not respond to com- 
mercial fertilizers, but need tile drainage and leguminous crops. Yel- 
low loam lands demand a fertilizer rich in potash with a small percentage 
of nitrogen and phosphoric acid. The brown loam soils of the bluff 
formation respond well to fertilizers, and require the same pi a ut food 
as the sandy loam soils. There are also brief directions for the care of 
stable manure, making compost, and applying fertilizers. 

Depth of covering grass seed, J. Wilson and 0. F. Curtiss {Iowa 
Sta. Bui. No. 19, Nov., 1892, pp. 670-672). — An experiment on sandy 
loam soil, in which grass seed was plauted at depths of from one half 
to 3 inches, gave the following indications: 

The indications for such a season as that of 1892 are that clover, covered 2 and 3 
inches dee}), stands a severe fall drouth better than that covered less, while lighter 
coverings give better yields at first cutting. 

Timothy covered 1 inch deep gave most hay at first cutting; but that sowed 2 
inches deep stood drouth best,. 

Tall meadow oat grass, covered 2 indies deep, gave the most hay at first catting 
and showed the best fall conditions. 

firomue itiermis, covered 1 inch deep, gave most hay at first cutting, and that cov- 
ered 2 inches deep showed the best fall condition. * 
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Experiments with oats, corn, spring wheat, add potatoes, A. G. 

MAGRUDER (Oklahoma Sta. Bui. ¥o. 4, Oct., 1892, pp. 8, plate 1 ). — A 
brief account of the first year’s test of ten varieties of oats and three 
varieties of spring wheat. The oats were greatly damaged by smut and 
the wheat by chinch bugs. Most of the varieties of corn tested did not 
mature, owing to late planting. In a small experiment with potatoes, 
whole tubers yielded 103 bushels per acre, halves 92, and eyes 155. 

Northern vs. Southern seed potatoes, E. II. Brinkley (Maryland 
8ta. Bui. ¥o. 17, June, 1892, pp. 250, 257 ). — A brief account of a test of 
Queen potatoes from seed grown in Maine and Maryland. This work 
was in continuation of that recorded in the Annual Report of the station 
for 1891, p. 374 (E. S. R., vol. iv, p. 38). The Maryland seed yielded 95 
and the Maine seed 72 bushels per acre. 

Experiments with sorghum, G. H. Failyer and J. T. Wil- 
lard (Kansas 8ta. Bui. No. Mi, Dec., 1892, pp. 121-187). — This is a con- 
tinuation of work reported in Bulletin No. 25 of the station (E. S. 
R., vol. nr, p. 69(1), and includes tests of varieties, improvement by seed 
selection, and trials with fertilizers. Analyses of the juice are tabu- 
lated for general samples and for single stalks. 

April and May, 1892, were extremely wet. A drouth extending from 
the early part of June until after the middle of J uly checked the growth 
of the plants. Occasional rains after this time did not cause a full recov- 
ery. The close of the season was favorable. The plants were inferior 
in size and the percentage of juice was less than usual. 

Large samples of variety “208” analyzed 19.3(1 per cent of cane sugar 
and 0.76 per cent of glucose sugar j TTndendebule, 18.71 per cent, and 
0.87 per cent; Kansas Orange, 17.26 per cent, and 1.12 per cent; 
cross of Amber and Orange (Coleman), 17.33 per cent, and 1.21 per cent: 
cross of Amber and Orange (not the same as preceding), 17.17 per cent, 
and 1.04 per cent; “ 8x,” 1 6.98 per cent, and 0.68 per cent; Nearly Seed- 
less, 16.18 per cent, and 0.66 per cent; McLean, 16.34 per cent, aud 
1.21 per cent; Early Amber, 15.48 per cent, and 1.45 per cent. 

Improvement by seed selection. — The work of improving sorghum l>y 
selecting seed from individual stalks of special merit has been in prog- 
ress for five years. 

The following table shows the improvement effected, which, after 
allowing somewhat for acclimatization aud perhaps for favorable sea- 
sons in 1891 aud 1892, remains largely to the credit of persistent scien- 
tific seed selection. 
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Cane sugar in sorghum juice during fire years* 



Kansas Orange. 

Early Amber. 

Link Hybrid. 

Cross of Orange, 
and Amber, j 

Undeudebule. 

A ver* 
age. 

Host ! 
single 
stalk . 

Aver- 

age. 

Best 

single 

stalk. 

Aver- 

age. 

Host 

single 

stalk. 

Aver- 

age. 

Best 

single 

stalk. 

Aver- 

age. 

He st 
single 
stalk. 


Per ct. 

Per ct. 

Per ct. 

Per ct 

Per ct 

Per ct 

Per ct 

Per ct 

rer ct 

Per ot 

1888 

12J52 

35 51 



14.01 

14. 27 

12.70 

14. 18 



J889 ... 

33. 88 

16. 70 

33.95 

15. 56 

15.32 

16. 94 

14.83 

17.47 



1890 

11. 65 

Frozen 

14.37 

16 01 

10. 95 

14. 47 

14.59 

16. 03 

33.47 

15. 79 

JS01 

10,82 

18. 59 

32. 73 ; 

16. 48 

16 37 

17.41 

16.49 

18.25 

17. 21 

18. 95 

3892 

17.30 

19. 26 

15.62 

37 23 

10. 40 

17.88 

1G, 72 

18. 95 

18. 27 

20 39 


Fertilizer tests . — Fertilizers were applied on different plats as fol- 
lows: Two hundred pounds of nitrate of soda, 200 pounds of sulphate 
of potash, 300 pounds of superphosphate, and 100 pounds of plaster; 
20 bushels of lime per acre; <>00 pounds of superphosphate; 400 pounds 
of nitrate of soda ; 400 pounds of sulphate of potash; 200 pounds of 
plaster; 150 pounds of salt. Alternate plats received no manure. The 
analyses of the juice and average weight of the dressed canes are tab- 
ulated; also the difference bet ween the juice from fertilized and unfer- 
tilized plats for three years. In all three years nitrate of soda gave a 
slight increase in sucrose over no manure, the average difference being 
0.47 per cent. All other fertilizers showed an average loss, though a 
gain in some years. The experiment will be continued. 

Experiments with sorghum and sugar cane, J. G. Lee (Louisiana 
Mas. Bui. No. XI, Xd ser ., Feb., 1X93, pp. CoO-Oti ). — These embrace a test 
of 6 varieties of sorghum with analyses of juice and an experiment in 
sugar-making: and analyses of raw, limed, and sulphured juice, of masse 
cuite, and of centrifugal sugar. Golemau sorghum was ground and 
worked up into sugar on a small open pan, and yielded 74.2 pounds of 
dry sugar per ton, polarizing 90.3. < lane worked up in the same way as 
sorghum gave 122 pounds of sugar and 5.98 gallons of molasses per ton. 
Analyses of cane fertilized with different substances, of the juice which 
exudes from the butt of cane in grinding, and of different varieties of 
sugar cane are given. 

Experiments with sugar beets, G. Jl . Failyer and *T. T. Wil- 
lard (Kansas Sta . Bui No. ,76', Bee., 1X9X, pp. 138-150 ). — In 1892 beet 
seeds were sent to 251 farmers in Kansas. Only 85 sent in beets for 
analysis. Analyses of the juice of all the samples received are given. 
There is a tabular statement embracing the names and locations of 
growers, kind of soil, depth of preparation, date of planting, distance 
between plants, character of cultivation, and variety, form, and weight 
of beets. The season w as unfavorable and the results “can not be re- 
garded as leuding great encouragement to the hope of successful estab- 
lishment of the beet sugar industry in this State. There are, however, 
a considerable number of samples showing a high percentage of sugar.” 

Beets grown on the station farm were faulty in form and gave a low 
percentage of sugar. 
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The article also contains instructions for growing sugar beets and 
for taking samples. 

Sugar beats, H. Snyder {Minnesota Sta. Bui. No . 27, Feb., 1893, pp. 
63-72). — Analyses are reported of samples of a large number of varie- 
ties of beets grown at the station and collected at different dates be- 
tween September 24 and October 26, together with analyses of beets 
grown on farms in twenty-one different counties in Lite State. The 
average of 73 samples grown at the station showed 14.0 per cent of 
sugar in the juice and a purity of 86.3. The beets grown in different 
counties of the State ranged from 12,5 per cent of sugar in the juice with 
a purity of 78.3 to 17.8 per cent ot sugar and a purity of 00.8. “The 
purity of the juice and high per cent of sugar of the beets grown on the 
sandy loams of Anoka County under direction of an expert is signifi- 
cant, as is the small size of the beets sent for analysis.” 

Sugar beets in Oregon, <1. W, Shaw {Oregon Sta, But. No. 23, Feb., 
1893, pp. 22, map l, chart s t ). — An account of experiments in 1802 in 
continuat ion of those reported in Bulletin No. 17 of the stat ion (E. S. 
It., vol. lif, p. 800). Tabulated nnah ses are given of 100 samples grown 
in different parts of the State during two years. The average of 05 
analyses in 1802 was 15.7 per cent of sugar in the juice. 

Tobacco growing in Louisiana, W. < ■. Sit mis ( Louisiana Stas. Bui 
No. 20, 2d ner., dan., 1893, pp. 560-588, figs. 6). — This consists of an ad- 
dress read before the State Agricultural Society. It embraces notes on 
the history, statistics, and classification of tobacco. The geological 
formations of Louisiana are reviewed and the conclusion is reached that 
a large proportion of the soils of the State is suited to tobacco culture. 
A description of the growth and method of curing of IVrique is given, 
with directions for preparing seed beds, transplanting, cultivating, 
topping, suekering, priming, worming, cutting, curing, assorting, and 
packing tobacco. There are also specifications for building modern 
tobacco barns with illustrations, and directions for curing by the leaf 
system. 

Tobacco experiments at the North Louisiana Experiment Sta- 
tion, 3. (». Lee {Louisiana Stas. Bui. No. 20. 2d ser., Jan., 1893, pp. 589- 
606). — The methods of cultivating and caring for tobacco are given, 
together with accounts of variety and fertilizer tests. 

Tobacco, varieties. — Ten varieties of tobacco were tested. The yellow 
varieties succeeded best, Hester and Kagland Improved leading, with 
Conqueror, Long Leaf Gooch, and Sweet Oronoeo closely following. 
The cigar varieties produced lighter yields and a poorer quality. 

Tobacco, fertilizer tests . — Duplicate experiments with different soils 
Showed that potash was not greatly needed, while every form of nitrog- 
enous manure produced an increase of yield. The average of all ferti- 
lized plats was 1,280 pounds per acre ; the average of all unfertilized 
plats, 712 pounds per acre. The expert who cured the tobacco was 
mqsfc pleased ^yifh the quality of that which had been fertilized with a 
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mixture of cotton-seed meal, acid phosphate, and sulphate of potash. 
In three experiments to test the quantity of a complete fertilizer that 
should be applied, 240 pounds, 360 pounds, and 450 pounds per acre 
were compared. In two cases 300 pounds gave the most profitable 
result, and in one case 480 pounds. 

Winter wheat, J. Wilson and O. F. Curtiss (Iowa Sta. Bui. No. 
19, Nov., 1892, p. 613). — Of 12 varieties seeded Sej>tember 24 and 25, 
1891, Turkish Red alone escaped the attack of rust. It lodged badly, 
but yielded 24 bushels per acre of good grain. 

Soiling crops, J. Wilson, C. F. Curtiss, and W. H. Heilman 
(Iowa Sta. Bui. No. 19, Nov., 1892, pp. 622-626). — “One of the objects 
of this experiment was to ascertain for Iowa farmers how they could 
economically grow crops with snfiicieut nitrogen to balance the corn 
crop of the State. The flax, wheat, oats, rye, and barley crops that 
are resorted to for this purpose are depleting crops, while the legumes 
are recuperating crops.” 

Oats and peas (pp. 623-625). — Eight varieties of peas were sown with 
oats at the rate of 11 bushels of oats and 1$ bushels of peas per acre. 
The peas were sown broadcast with an ordinary grain seeder and culti- 
vated both ways. Then the oats were sown and harrowed in. The 
crops were cut from July 7 to 29. The yield of green and dried crop 
cut July 23 is given for 6 varieties as follows: 

Fields of peas grown for soiling . 


Scotch green peas 

Greenfield 

[Rennie No. 10 

White Marrowfat 

Golden Vine 

Black-Eyed Marrowfat 


Tons. 

Tons, 

drj * 

green. 

2. ft 

9.6 

2.8 

10 2 

3 28 

30. 0 

‘1.4 

9.6 

2.8 

8.8 

3.2 

6.4 


* The dry weight reported in yields per acre is from the sun-dried sample l>y process of ordinary 
curing. 


The following table gives the analyses of a mixture of the 8 varieties 
of peas and oats cut July 7 and July 29: 


Composition of oat and pea fodder . 



Green material. 

Water-free 

material.* 



Cut 
July 7. 

Cut 

July 29. 

Moisture - 

A* 

Per cent 
67.78 
2. 12 
1. H 
4.61 
9.68 
14.82 

Per cent. 

Per sent. 

Crude ash - 

9.19 

3.78 

18.94 

29.62 

38.47 

6.61 

3.63 

13,99 

29.87 

46.00 

Crude fat 

Crude protein. 

Crude fiber 

Nitrogen-free extract 



1 Calculated. 
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• “The foregoing table shows that a composite sample of the 8 
! varieties taken July 29 contained a higher proportion of carbohydrates, 
and correspondingly less of protein and fat. The nutritive ratio is 1 
to 3.9. The last sample was too ripe for hay making ” 

J Analyses are also given of 4 varieties of the peas alone. 

Rape (pp. 025, 026). — English field rape was sown in drills at several 
dates, beginning May 27. Some rows were left unthinned and others 
were thinned out to from 1 to 8 inches in the rows, four rows in each 
case receiving the same treatment. The yield ranged from 12.8 to 16.8 
tons per acre. 

The heaviest yield came from thinning to 8 inches in the row, hut the steins were 
heavier, and when fed to sheep and other stock there was more waste in the rape 
grown this way than that grown with finer stems. The indications from this trial 
are that it does not pay to thin. * * * The crop was attacked hy grasshoppers, 

cabbage worms, and lice, and this occurred to all plantings on all soils. The plants 
were injured to the extent of half of their foliage. All kinds of stock relished it. 
Calves would leave their grain for it, but when it became lousy stock refused it. 

The results of growing and feeding rape were very satisfactory, and were it not 
for the insect enemies there is no doubt but that the crop would soon take an 
important place in farm management for soiling and late fall feeding. 

Field experiments with sundry crops, J. G. Lee (Louisiana Stas. 
Bnl. No. HI, 2d ner., Feb., 1803, pp. 6/5-677). — Tabulated yields of pearl 
millet, Jerusalem corn, yellow millo maize, white millo maize, large Afri- 
can millet, Ivaflir corn, German millet, soja bean, ami 7 varieties of 
sorghum. African millet yielded the greatest weight of cured fodder. 
The yields of seed from Jerusalem corn, yellow millo maize, white millo 
maize, African millet, and Katlir corn are given, ranging front 8 bushels 
for Jerusalem corn to 37.8 bushels for African millet. Brief notes are 
also given on Spanish peanuts, sunflower, castor bean, jute, lintless 
cotton, and 14 varieties of field peas. 

Rotation of crops, J. G. Lists ( Louisiana Stas. Bui. No. 21, 2d Her., 
Feb., 1893, pp. 620-022 ). — Tabulated results are given of the yields of 
crops on two series of plats. The same rotation has been in use on both 
series for four years. One series received no fertilizer; the other was 
regularly fertilized. The rota tion consists of corn, oats followed in the 
same season by cow peas, and cotton. It is preferred that corn should 
precede cotton, but cotton can not be removed in time to sow rust proof 
oats in the fall, while corn can be harvested in time for this. The short 
time during which this experiment has been running does not admit of 
conclusions regarding the renovating influence of such a rotation. 
“The earlier maturity of the fertilized crops, especially cotton, is dis- 
tinctly marked every year.” 

Root crops, J. Wilson and C. F. Cttktiss (Iowa 8ta. Bui. No. 19, 
Nov., 1892 , jep. 601-604). — A brief account of an experiment in the 
culture of mangel-wurzels, ruta-bagas, carrots, and sugar beets. 

22004 — No. 9 3 
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HORTICULTURE. 

A. C. Truk, Editor . 

On tile crossing of cucurbits, L. H. Pammel (Iowa Sta . Bui Ho. 

19, Nov,, 1892 , pp. 595-600). — Experiments by the author are reported 
which confirm results obtained elsewhere, in indicating that the differ- 
ent species of cucurbits will not produce hybrids under any ordinary 
conditions. 

To insure, if possible, a perfect intermingling of the varieties of melons, cucum- 
bers, pumpkins, and squashes, they were planted as follows: Watermelons, various 
varieties, in one row; second row, muskmelons and sugar melons and Sweet Sugar 
pumpkins, followed by a row of American Turban and Hush Scalloped, Italian Striped, 
and Improved Long Green cucumbers. Then a row of several varieties of cucumbers, 
Perfect Gem squash, and New Mediterranean. The fifth row was planted with com- 
mon pumpkins, watermelons, and citrons. The sixth row with muskmelons, Dipper 
Gourd, and Hubbard squashes. The seventh, Marrow squashes, New Prolific Mar- 
row, and Vegetable Marrow and Dipper Gourd. The eighth with common pumpkins. 
# # * 

In all of the varieties grown in the field where pollination* was brought about by 
insects no immediate effects were observed. Some of the varieties showed great 
variability, especially CucurbiUt pepo and C. maxima. This variability was due to 
the character of the seed planted. In some cases the varieties are not sufficiently 
stable, or perhaps they showed the effects of a previous cross. These variations were 
noticeable especially in the Nest Egg Gourd, Perfect Gem, Long Warted, and Vege- 
table Marrow. Tlie Hubbard Improved Vegetable Marrow, American Turban 
squashes, and the Sweet Sugar and common pumpkins came true to the type. In all 
of these the deviations were traced to plants coming from distinct seeds, and in no 
case was any immediate efleci of crossing observed. 

About 400 careful hand pollinations were made. # * * Out of this number 
quite a number set and produced perfect fruit. These fruits fully bear out the gen- 
eral statement that there is no immediate effect ou the fruit either in shape, size, or 
quality, nor is there any difference in the seed. * # * 

I found that several varieties [of muskmelons], like the Montreal Improved and 
Miller Orange Cream, produce perfect flowers. At Ames quite a number were cov- 
ered to see if self-fertilization would occur, but in no case was there any develop- 
ment. 

Variety tests of sweet potatoes, J. G. Lee (Louisiana Stas. Bui. 
No. 21, 2d ser., Feb., 1893 , pp. 647-649 ). — Descriptive notes and tabular 
statement of yield of 14 varieties of sweet potatoes. Peabody cave the 
highest yield, 379 bushels per acre; it was followed by Barbadoes, Hay- 
man, Southern Queen, and Shanghai, in order named. 

Sweet potatoes, E. H. Brinkley ( Maryland Sta. Bui. No. 18, Oat. 
1892, pp. 8 ). — -Tables from the Tenth TJ. S. Census are quoted showing 
the acreage, total yield, and yield per acre of sweet potatoes in the 
several States, and also in the different counties of Maryland. Tabu- 
lated results of a fertilizer test are giveu. Phosphatic fertilizers gave 
good results, though the figures indicate that the soil was not uniform. 
Therq are also notes on the cultivation of the sweet potato. 
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Sweet potatoes, 3. O. Neal (Oklahoma Bta. Bui. No. /, Oct.. 1892, , 
pp, 7, #). — A brief account of a first year’s test of 15 varieties. 

Experiments with new orchard fruits, trees, and shrubs, J. L. 

Bunn (Iowa 8ia. Bui . No. 19, Now., 1892, pp. 535-509 ). — “In the 
spring of 1883 a bulletin was issued fby the Iowa Agricultural College] 
giving an outline of the author’s experiments with and investigations 
of some of the fruits and ligneous plants of the steppe sections of east 
Europe and north central Asia. Since that time we have made several 
importations of scions and rooted plants from the parts of east Europe 
where the summer heat is nearly or quite equal to ours, and we have 
sent out many thousands of plants for trial across the continent on our 
northern borders. The present notes are a summary of the reports 
received from our trial stations and of our observations on the college 
grounds up to date, of a part of the varieties and species which we 
now have in the nursery for distribution in the spring of 1893.” 

Brief descriptive notes arc given on the following varieties, which 
tests have shown to be valuable: 

Apples — Summer varieties — Yellow Transparent, Blushed Oalville, 
Breskovka, Plodoyitka, Voronezh Arkad, Anisette, Bevel Pear, Boro- 
vinka, Lubsk Queen, and Early Sweet; autumn varieties — Bevel Bors- 
dorf, liongfichl, Bosy Bepka, Bepka Aport, Green Crimean, Hibernal, 
Keiv Boinette, Gipsy Girl, Mallett, Large Airis, Antonovka, Aport 
Orient, Golden Beinctte, PosartsNalivia, Kursk Beinette, Sandy Glass, 
Bam hour Queen, Silken Leaf, Pointed Pipka, Bergamot, and Harry 
Kaump; winter varieties — Aport Voronesh, Arabskoe, Bogdan off, Bog- 
danoff White, Sklanka Bogdanoff, Volga Cross, Cross, Marmalade, 
Ostrakoff, Ledenets, Lead, Iioyal Table, Aport, Borsdorf, Bepka Ma- 
lenka, Begel, Zuzoff Winter, Bomna, Voronesh Bosy, Grandmother, 
Swinsovka, Bed Queen, Boiken, Citron, Battulen, Winsted Pippin, and 
Burlington. 

Crab apples . — Longfield, Marble, and Becumbcnt. 

rears. — Bessemianka, Limber Twig, Gakovsky, Autumn Bergamot, 
Kurskaya, Victorina, Early Bergamot, Flat Bergamot, Winter Pear, 
Dnla, Saccharine, Lemon, Mongolian Snow Pear, and Golden Russet. 

Cherries. — Early Morello, June Morcllo, Griotte Preeoee, Boquefc 
Morello, King Morello, Griotte du Nord, Sklanka, Orel Sweet, Strauss 
Weichsel, Bessarabian, Frauendorfer Weichsel, Cerise d’Ostlieiin, 
George Glass, Double Natte, Lithauer Weichsel, Lutovka, 24 Orel, 
Vladimir, Brusseler Braun, 27 Orel, Orel, Shubianca, Shadow Morello, 
Spate Morello, and Large Long Late; varieties for south Iowa — Heart- 
Shaped Weichsel, Red Oranien, Bunte Morello, Yellow Glass, and 
Vilne Sweet. 

Blums. — Native varieties — De Soto, "Wolf, Wyant, Bollingstone, 
Cheney, Haw key e, Chippewa, Pottawattamie, Forest Rose, and Maquo- 
keta. East European varieties — Early Bed, Moldavka, Voronesh Yel- 
low, Leipzig, Dame Aubert, Hungarian Pruue, Ungarish Prune, Hun* 
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garian No. 1, Black Prune No. 1, Beer Plum, Wyzerka, Long Bed, Long 
Bine, Minnesota, Oommuuia, Richland, Prunus Simoni, and Shense 
Apricot. 

Trees for skelter belts and timber. — White poplar, silver- white poplar, 
Asiatic poplar, Petrovsk poplar, red willow, golden willow, and pointed- 
leaved willow. 

Ornamental trees. — Bolle’s poplar, laurel-leaved willow, Napoleon 
willow, silver-leaved willow, rosemary-leaved willow, wild olive, Prunus 
mrncki , bird cherry, Acer ginnala , and Alms incana. 

Ornamental shrubs. — Amur tamarix, Viburnum htntana , Bussiau snow- 
ball, mock orange, Amur barberry, Chinese barberry, privet, Lonieera 
spkndens, L. xylosteim, L. albert i, climbing honeysuckles, Rosa rugosa , 
and spiraeas. 

The station orchard and vineyard, J. G. Lee (Louisiana Stas. Bui. 
No. 21, 2d ser., Feb., 1893, pp. (110-617). — A list is given of varieties of 
peaches, aj)ples, pears, persimmons, and grapes recently added to tliesta- 
tion orchard and vineyard, and notes on 2(5 varieties of peaches, of which 
the following are recommended for northern Louisiana: General Jack- 
son, (Mole, General Lee, Early Hi vers, Alexander, Newington, Old 
Mixon Cling, Sylphide Cling, Picquett Late, Early Crawford, Stump 
the World, and Pineapple. There are also notes on 9 varieties of plums, 
6 of nectarines, 3 of Japanese persimmons, G of tigs, 6 of apples, the 
black apricot, the Angers quince, and the J)r. Jules Guyot j»ear. 

Strawberries, J. 8. Robinson (Maryland Sta. JLinl. No . 13, June , 

1891, pp. 10). — Tabulated data for 30 varieties tested at the station. The 
10 most productive varieties were Staymen No. !, Sadie, Wariield No. 
2, Mrs. Cleveland, Cling-to, Staymen No. 2, Thompson No. 7, Yan De- 
man, Crescent, and Cloud. 

Strawberries, J. 8. Robinson (Maryland Sta. Bui, No. 17, June, 

1892, pp. 252-266). — Brief descriptive notes on 23 varieties tested by It. 
L. Guliek at East New Market, Maryland. The best varieties were 
Acme, Miehel Early, Hoffman, Bubach No. 5, Daisy, May King, Ala- 
bama, Parker Earle, and Gaudy. 

Bush fruits, W. B. Atavood (Virginia Sta. Rul. No. 22, Nov., 1892 , 
pp. 103-110). — A summary of the results of tests made at the station 
since 1880. The following varieties are recommended: Gooseberries, — 
Downing, Houghton, and Pale Red. Currants. — Cherry, Ked Dutch, 
and Lee (black). Raspberries. — Brandywine, Cuthbert, and Turner — 
red varieties; Doolittle and II ilborn — black; Caroline — yellow; Musk- 
ingum and Shaffer — purple. Blackberries. — Wilson, Ancieut Briton, 
and Taylor. Juneberries. — Success. 

Rotes on pruning, 0. Broker (West Virginia Sta. Bui. No. 217, 
Nov., 1892, pp. 33-49, plates 3, figs. 17). — Illustrated directions for prun- 
ing orchard and Bmall fruits, grapes, and shade trees. 
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Cooperative horticultural work, W. F. Massey (North Carolina 
SUt. Bui. No. 89, March 1, 1893, pp. 46). — A brief report on experiments 
with fertilizers on vegetables, and tests of fruits at Newborn, North 
Carolina, and on fertilizer experiments on grapes at Southern Pines, 
North Carolina. 

DISEASES OF PLANTS. 

Walter n. Evans, Editor . 

Preventive treatment of some fungous diseases, E. S. Goff ( Wis- 
consin Sta.Bul. No. 31, Jan., 1893, pp. 13, figs. 5). — Popular descriptions 
are given and preventive treatment is recommended for apple scab, 
downy mildew and brown rot of the grape, potato blight, and smut of 
wheat and oats. For the apple and potato diseases Bordeaux mixture is 
recommended, for the grape diseases Bordeaux mixture until the berries 
begin to color, after which ammoniacal carbonate of copper is advised; 
while for the. smut of wheat and oats the hot- water treatment is 
favored. The fungicides are prepared according to standard formulas. 
A spraying apparatus is described and ligured, showing a new device 
to keep the solution well stirred. 

ENTOMOLOGY. 

Experiments with the tar pan for leaf hoppers on pasture land, 

11. Osborn (Toica Sta. Bui . No. 19, Nov., 1892, pp. 366-371). — An account 
of observations and experi merits in continuation of those reported in 
Bulletins Nos. 13 and 14 of the station (E. S. It., vol. ill, pp. 218 and 
222). Two pieces of blue grass pasture land, each containing about 1$ 
acres, were selected to test the advantages of using the hopper-dozer 
for the repression of leaf hoppers. One lot was left untreated, fiver 
the other lot the hopper-dozer, consisting of a heavy pan of sheet-iron, 
8 by 3 feet, coated with coal tar, was dragged June 4, 8, 9, 24, and 25, 
and July 7 and 20. The untreated lot furnished pasturage for one 
Shorthorn cow, weighing 1,200 pounds, during 103 days, and the treated 
lot for two cows 80 days, equivalent to 172 days for one cow. This 
result confirmed that of previous experiments in indicating that pastur- 
age may be increased one-third to one-half by the use of the hopper- 
dozer. 

The life history of the two most injurious spocios now boing known, it Reeins that 
the dozer may be used most effectively at three different dates throughout the year, 
viz, when the first brood of both species occurs as larvae, from May 25 to June 10; 
again from July 15 to 25, when second brood of dcWit r is to bo taken; and again 
about August 10, when second brood of inimicus is to be taken. If more applications 
are desired they should be adjusted so as to catch the third brood of larva) as they 
appear. Evidently thorough and successful work upon the first brood should reduce 
the necessity for latsr operations. 

The experience of the present year shows that the tar pan will givethe best results 
if used in the afternoon of a warm day (perhaps best from 3 to 6 p. m.) # and when 
there is little or no breeze. This is necessary when grass is in bloom. 
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With regard to the cost incurred, it may be said that the cost of sheet iron, which 
■will last for a long time, is only $1 or $1 .50. The tar used is scarcely to be counted an 
expense, and the cost may be considered as limited to the labor involved. In oper- 
ation two men have usually covered the plat mentioned, If acros, in about two hours, 
lapping strips so that the ground is covered twice. One man working alone can 
cover the same ground in but little longer time, but needs a somewhat lighter sheet 
for rapid work. 

At tlio first rate it cost, counting a man’s services at $1 a day, about 20 cents per 
acre for treatment. 

On a larger seale and placing three or four such sheets in lino, or using a continu- 
ous sheet, so as to cover a strip 30 or 40 feet wide at once, four men could easily cover 
0 acres per hour, at a cost of about 7 cents per acre. Horse power could doubtless 
be used at still less expense, provided the ground was smooth enough to permit the 
sheet to run without catching. 

Clover seed caterpillar, U. A. Gossard, (Iowa Sta . 1 Huh No. 19, 
Nov., 1892, pp. 571-589, Jig. 1). — An account of observations in 1892 on 
Grapholitha interstinctana in continuation of those reported in Bulletins 
Nos. 14 and 15 of the station (E. S. It., vol. ill, pp. 222 and 784), to- 
gether witli a summary of previous work on this insect at the station 
and elsew here. Tlie following are some of the observations reported 
in 1892 : 

[Iu 1892 tlie spring brood] was extremely late in this section, and the first moth 
was taken on May 23, another May 25, and three on June 2. It was not until the 
middle of June that tlio brood reached its maximum, though it disappeared but 
little later than the corresponding brood disappeared last year, tlie bulk of each go- 
ing during the last week of June. One adult was observed June 30, or six days 
later than the last adult of the same brood was seen last year. * * * 

Observations during the season of 1892, upon this brood, are as follows: June 28, ‘ 
eighty-seven heads of clovor were selected at random, from the same field upon which 
observations were made last year, the clover having been cut for hay the day before, 
June 27. Seventy-four heads were, and apparently bad been, free from the cater- 
pillar, two heads had been doubtfully infested, and eleven heads were infested at 
the time of examination. This would show that about 15 per cent of the heads 
were infested this season at the time of cutting. We believe that this was a lower 
percentage than the field actually averaged, and it certainly does not represent the 
percentage of damage that the insect, inflicted upon this cutting as will be readily 
seen iu the subsequent discussion of the habits of the third or hibernating brood of 
caterpillars. An examination of stored hay, made this year, confirmed last year’s 
observation as to the fate of tlie caterpillars. Clover near the outside of the mass 
may develop worms that are nearly mature at the time of storing, and we found an 
empty cocoon in such a situation, suggesting, but not proving, that the moth had 
emerged, since the caterpillar sometimes spins a cocoon for sometime before pupa* 
ting, and if disturbed during the interval, will take up its abode elsewhere, leaving 
its cocoon empty, as was thi** one. Heads of clover taken from tlie interior of the 
pile showed the dead and shriveled caterpillars as iu former observations. * * * 

Examination, July 1, of some heads of clover left uncut along the borders of Hie 
field, revealed that the few moths living at the date of cutting, and perhaps adjacent 
to the edge of tlio field, had congregated on them for the purpose of ovipositing? as 
many as seven larva* being found in a single head, and ranging in sice from the 
newly hatched caterpillar to jthe well matured specimen. Hardly a head could be 
found in this situation that was not infested with from three to five worms. Wo 
think that possibly this habit may he turned to economic account, by leav in g nar- 
row swaths of bloom uncut at regular intervals through the field, where part Of 
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the eggs for the first brood of caterpillars, and most of the eggs for the second brood, 
will probably be deposited, and the larvae can be destroyed with comparative ease 
as soon as the second brood of moths disappears. 

We believe that if this is done the attack upon the mown portion of the field will 
be in some measure lessened. * * # 

In 1892 the adults of the second brood were found in the field July 21, and began 
appearing in our breeding jars July 22. They had probably appeared some days 
before they were observed, and we have no record of when they disappeared. * * * 

In 1892 a few fresh moths were seen August 24, which proved to be the pioneers of 
the third brood. 

In 1891 we thought we found some indications of a tendency of the moth to ba- 
oomo four-brooded. We had a record of some adults, observed October 9, which led 
to this inference. The observations made upon the third brood of 1891, however, 
were somewhat disconnected, and we now believe that if it had been continuously 
watched w r e would have found the last adults observed to be stragglers of the third 
brood. * * * 

The present season, 1892, has furnished continuous observation upon the brood, 
which had not wholly disappeared by September 25. * * * 

Observations made during the warmer days of February, 1892, showed great num- 
bers of the worms to be apparently dead. No signs of their remains could be discov- 
ered in the spring, but the number of caterpillars to be found at this time were cer- 
tainly reduced 75 per cent from the numbers observed in the fall. * * * 

April 22 the larva* were found secreted beneath rubbish, particularly in barnyard 
manure, which had been heavily spread over some parts of the field. Most of the 
worms were full fed at this date and pupated in their sheltered retreats without 
returning to the clover plants to feed. Borne were still immature and feeding in the 
crowns of the plants which, it seems, they had never lell. The most careful and 
diligent searching at this date failed to find the caterpillars in any position of the 
field except where it was heavily man mod, and this was too remote from the parts 
that seemed uninfested to admit of supposing that the caterpillars had migrated to 
it for protection. * * * 

The most abundant parasite at Ames is Mierodns laticinvtns , Cress. * * * 

Another ichueumonid that is associated with Grapholitha in marked numbers and 
corresponds w ith it very closely in time of appearing is Hracon vernonia;, Ashm., 
which has been reared from Platynota sentana and Eudemis hot ran a in the seed cap- 
sules of Vernonia nonboraeeush (Insect Life, \ol. n, p. 319). * * * 

rtalynola nentana and E a dew is Mot ran a are not in our collections, and while it is 
possible that they occur here the presumption is quite strong in our mind that Bra- 
von vrrnouia 1 also preys upon Grapholitha intend ini' tan a, although it has not yet been 
reared from this host. 

Potato stalk weevil, F. A. Sirrine (Iowa Sta. Bid. No. 19, Nov., 
1892, pp. n89~r>94, Jig. 1). — An account of observations on Trichobaris 
trinotuia, which was very injurious to potato vines in Iowa in 1892. 
Previous work on this insect is reported in Bulletins Nos. 11 and 12 of 
the station (E. S. R., vol. xr, pp. 332 and 719). No means of repres- 
sion are suggested, except the familiar one of pulling the vines as soon 
as they wilt and burning them. 

Biology of the cattle tick, C. Curtice (Texas Sta. Bui. No. 2h 
Deo., 1892 , pp. 237-252, plates 2). — A life history of the common cattle 
tick (Boophilus hovis, Riley). There are four stages: (l) an egg, (2) a 
six-legged seed tick, (3) ah eight -legged asexual nymph, and (4) an 
eight-legged adult. The adult female drops from the host and lays 
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h&r eggs in the soil or litter of barn or pasture, from which the young 
ticks find their way to cattle. 

The cattle tick, preventive measures for farm and range use, 

1WL Francis (Texas Sta. Bui. No. 24, Doc,, 4S92,pp. 253-256, fig, 1), Cat- 
tle ticks are most abundant during hot dry seasons. They are found in 
Texas during the entire year. They u prefer the Barham to any other 
breed of cattle,” and are most abundant on cattle in thickly wooded 
pastures or where there is much underbrush and decaying vegetable 
matter. “In pastures that have been | recently] under cultivation and 
where rotation of crops is practiced ticks are practically unknown. It 
is well to keep sulphur and salt iu reach of ^the cattle. External 
applications of lard and sulphur and of lard and kerosene gave good 
results, but several brands of sheep dip were more satisfactory. 

A few dairy cows are easily treated with mops, brushes, or syringes. 

A device lor rapidly spraying range, cattle is described. Its capacity 
is 30 animals per hour, at a cost of 5 cents per head for labor and 
material. 

FOODS — ANIM AL PRODUCTION. 

E. W. Ajli.kn, Editor . 

Investigation of the cattle foods of California, M. E. Jaffa 

{California St, a. But. No. 100 , Fch. 12, JS93, pp. 7).— This is the first bul- 
letin on the subject of cattle foods issued by the station, and ia to be 
followed by others. It contains a popular discussion of the constituents 
of feeding studs, their digestibility, feeding standards, etc.; and analy- 
ses made at the station of Lath yr us sylvcstris, oat hay, alfalfa hay, burr 
clover, wild hays, wheat bran, middlings, and linseed meal. Home of 
these analyses are compared with the average composition of American 
feeding stuffs. 

Analyses of a number of California-grown feeding stuffs are given 
below r , together with the calculated amounts of digestible ingredients 
in 100 pounds of material : 


Composition of California feeding stuffs. * 
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“Sr> far as examined, where representative samples have been used, 
the California products compare quite closely with those of the Eastern 
States.” 

Composition of fodders and grains, II. Snyder (Minnesota Sta . 
Bui . No. 27, Feb., 1892, pp. 43-19). — The maximum, minimum, and 
average composition are given for 18 samples of wheat, 10 of wheat 
flour, 8 of wheat germ, G of wheat shorts, 5 of wheat bran, 8 of corn, 
silage, 5 of corn kernels, 4 of corn-and-cob meal, 4 of barley, 5 of oats 
and 4 of peas, together with a single analysis of flaxseed, germ meal, 
gluten meal, wild buckwheat, corn stover, corn tops, corn butts, corn 
fodder, corn silage, wligat and oat straw, rape (dried leaves and whole 
plant), and hay of clover, timothy, millet, alfalfa, and peas. With the 
exception of the wheat, the grains and fodders were grown upon the 
experiment station farm during the seasons of 1891 and 1892. 

The starch and dextrin (soluble MurcID were separately determined iu each sam- 
ple [of wheat a.ml flour]. The flour wjw made from right of the eighteen samples of 
wheat whose analyses are reported, and contains more starch ami less gluten and 
nitrogenous matters than the original w heat,. The small amount of ether soluble 
matter (mainly fat) is noticeable. In the wheat it will he seen that the ratio of the 
gluten to the standi is about 1 to 4 ; in the flour 1 to fi.5. 

The composition of the wheat germ iH extremely interesting, inasmuch as there is 
more nitrogenous matter in this product than in the original wheat or any of the 
other products. * * * On the average there is mom water m the flour and each 

one of the products than was present in the original wheat. Whether this is true 
in general yet remains to he seen. Wheat starch is quite hygroscopic, and w ithout 
doubt many of the discrepancies in the weighings of large, quant it ies of w heat are duo to 
the ditferences in the amounts of hygroscopic, moisture present. * * * In the 

wheat 97 per cent, of the nitrogen is in the form ofglnt.cn and other albuminoids; in 
the flour 98. Pract ically all of the nitrogen is in the form of gluten and albumi- 
noids. 'Phis is not in accord with statements found in many chemical journals and 
hooks, but it must be remembered that the chemical methods for the determination 
of nitrogen have been materially improved within comparatively recent years. 

The per cent of starch and dextrin in the wheat ranged from 02.4 to nearly 08, with 
an average of about, 155. The starch and gluten make up about 90 per cent of tb© 
total composition of the dry organic matter of the wheat. The extremes reached 
in the composition of these wheats were marked by tin* Ladoga wheat. It contained 
the most mineral matter, fiber (woody material), and the least gluten of any of the 
wheats examined; and the same was true of the Ladoga flour. 

Digestion experiments, 11. Snyder (Minnesota Sta. llul.No.2ti, 
Jan., 1893, pp. 40). 

Synopsis. — Experiments with milcli cows on thc r digcstibility of a ration of pea silage 
and wheat bran, and with pigs on the digestibility of corn, shorts, barley, peas, 
bran, and various combinations of these foods. The value of the manure from 
these different rations is given. 

Pea silage and wheat bran (pp. 3-19). — The peas were cut while green 
and placed in a compartment of a silo, which was opened early in 
March, 1892. The silage was sweet and in good condition, and was 
generally relished by cows, especially when mixed with bran, timothy, 
or corn. A ration consisting of 34 pounds of pea silage and 12 pounds 
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of wheat bran was fed to two milcli cows for twenty days to determine 
its digestibility. The excreta were collected during the last five days. 
Full tabulated data are given from which the following summary of 
the coefficients of digestibility of the ration is deduced: 


Coefficients of digestibility found for pea silage and bran . 


* 

Dry 

matter. 

Ash. 

Organic 

matter. 

Crude 

protein. 

Cr "e 
fat. 

Crude 

fiber. 

Nitrogen- 

free 

extract. 

boss 

75 5 

61.4 

77.0 

80 6 

79. 6 

56.9 

82.0 

Sully 

70 0 

G2.9 

77.8 

81.2 

* 

80.3 

58.9 

82.8 


The yield and the composition of the milk of each cow is also given* 

From tke same number of pounds ol* food Bess gave 10 pounds more milk than 
Sully; but the 108 pounds of milk from Bess contained less fat and solids than the 
98.5 pounds given by Sully. Sally’s milk, although 10 pounds less, produced 0.89 
pounds more fat. * * * 

In tho case of Bess 8.58 por cent of the solid matter of the food was returned In the 
solid matter of tlie milk, while with Sully 9.85 per cent was returned. * * * 

The per cent of nitrogen returned by each cow w as somewhat, less than the amount 
in the food. Sully returned nearly 95 per emit, w r liiJo Bess returned a little over 91 
per cent, indicating that none of the vital functions had been carried on at the ex- 
pense of tho muscles of the body without due compensation from the protein of the 
food. Nearly the same per cent of ash was returned by each (tow. * * * 

About 82 pounds of dry matter were burned up in the body of each cow r , equiva- 
lent to a little over 1C pounds per day. * * * 

The more complete digestive work of Sully, with no tendency to gain in flesh or 
retain the nitrogen of the food, gave better milk returns than the less complete di- 
gestive work of Bess, with a tendency to gain in weight .and to retain more of the 
nitrogen of the food. * * * Of the total nitrogen in the food, about 20 per cent 

was returnod in the dung, from 20 to 25 per cent in the milk, and over 50 per cent in 
the urine. Nearly all of the phosphoric acid was returned in the dnng. 

The results show' that tlie urine is of greater commercial value than tlie dung, 
since half of the nitrogen of tho food was returned in the urine and only a fifth in 
the dung. The nitrogen in the urine is soluble and more available as plant food, 
while the nitrogen in the dung is largHj insoluble, as the determinations of albumi- 
noid nitrogen sliow r . The value of the manure depends mainly upon the nitrogen, 
aud this is contained largely in tho urine. 

Digestion trials with pigs (pp. 20-40). — Digestion trials are reported 
with barley, corn, shorts, peas, and bran, fed separately, and with ra- 
tions of barley and shorts, corn and shorts, corn and bran, and peas 
and bran. One pig was used m each trial. The pigs used ranged in 
weight from 135 to 275 pounds. The (lata of the trials, including anal- 
yses of the feeding stud's fed, are tabulated. 
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Following is a summary of fclie coefficients found: 


Summary of digestion coefficients. 


Kind of grain. 

Dry 

matter. 

Ash. 

Ether 

extract. 

Crude 

protein. 

Crude 

fiber. 

Nitrogen- 

free 

extract. 

Albumi- 

noids. 

Corn and sliorta 

rtarn 

84.2 

89.7 

79.0 

77.6 

80.1 
74 0 

71.7 
5a. 7 
79. 0 

89.8 

77.8 

4. 15 

87.3 

77.6 

82.4 
89.9 

76.0 

77.7 

81.4 

71.0 

78.3 

75.8 
82.7 
88.6 

74.4 

48.3 

48.7 

48.0 

34.0 
48.7 

25.0 

30.0 

26.9 
57. C 

77.9 

39.1 

90.3 

93.9 
88.0 

85.9 
86.6 
85. 5 
78,2 
56 0 
85 0 
95 0 
75.0 

81.3 

89.0 


4.15 
6.09 
5. 99 

6 (59 
2.46 

, 

Barley and aborts 

Barley 

78 9 
67.3 

77.1 

81.0 

r-- - 

Corn and bran 

liraii - - 

70. 1 

65.4 

74.5 

78.1 

78.1 

Boas and bran 

Peas 

Bran 

8. 95 

4 00 
3.01 

85.0 
90 0 
75.8 


From these coefficients and the composition of the feeding stuffs a 
table is calculated showing the pounds of digestible food ingredients in 
100 pounds of each of the materials tested. 

Manurial values of feeding stuff h (pp. 20-38). — From tlie data obtained 
in the above digestion trials with pigs calculations were made of the 
fertilizing value of the food consumed by each animal per day, together 
with the corresponding values of the excreta. The basis used for the 
valuation was nitrogen 17 cents, phosphoric acid 7 cents, and potassium 
oxide 4 cents per pound. 


Value of manure from pigs on different foods. 


Kind of food. 

Food per, 
day. 

Nitrogen 
, let allied 
in body, i 

Feitih/.ei 
value of 
tbe total 
con- 
sumed. 

| 

Value of ] 
tbe urine! 
per day 

i 

Value of 
the dung , 
per day. 

1 

Total 
\alne per 
day. 

| Initial 
| weight of 

Pigs* 

Barley and aborts 

Barley 

Corn auil shorts 

Corn 

Teas and bran 

Corn and bran 

1 

Pound#. 

V 

H 

4* 

3 

*■*» 

$0. 043 
.020 
.021 
.016 

$0 016 
.010 
.012 
.010 
.010 
.008 

$0. 012 i 

. 00(5 
. 006 
.003 
. 007 
.006 

$0, 028 
.016 
.018 
. 013 
.017 
.014 

Pounds. 

254 

275 

235 

258 

135 

HI 


The value of the manure returned in one day, it will he seen, depends upon the 
quantity and hind of food and the per cent o( nitrogen retained in the body. Tho 
dung returned from a hundred pounds of the barley is more valuable than that re- 
turned from a hundred pounds of the corn. The addition of shorts to either barley 
or com very noticeably increased the value of the dung. 

Nitrogen balance (pp. 39, 40), — This is given for the barley and shorts, 
shorts and corn, barley, and com in a table showing tbe nitrogen in the 
food and in the excreta, the amount of nitrogen retained in the body, the 
amount of digestible protein in the food, and the changes in live weight. 

When no nitrogen was retained in the body there was a slight loss of weight, and 
when only a small quantity of nitrogen was retained a slight gain resulted. An in- 
crease in weight was accompanied by an increase of the nitrogen stored up in the 
body. With about half a pound of digestible protein per day in the food the pigs 
fed on barley, and corn and shorts made no appreciable gains, but when the diges- 
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tible protein was increased to three quarters of a pound per day, and the other com- 
pounds increased in the same ratio, the pig made a fair gain; and when the amount 
was still further increased to nearly a pound per day the pig gainod 19 pounds in a 
week. A little over half a pound of nitrogen per week was passed in the urine of 
each animal, and this occurred whether the animal was gainingor losing in weight. 
The amount of nitrogen carried off in the dung varied according to the amount of 
indigestible nitrogen to bo disposed of in the food. The nitrogen in the urine repre- 
sents nearly all of the digestible nitrogen of the food that was used in the body for 
mechanical purposes, while the nitrogen in the dung represents mainly the indiges- 
tible nitrogen of the food. 

When the digestible nitrogon in the food was increased above the amount required 
to maintain the animal nearly all of this increase was stored up in the body. 

To the farmer these results mean that for every 0} pounds of barley or corn fed to a 
2 >ig weighing 250 pounds about 6 pounds are used up mechanically in the body and 
only about half a pound goes to make ilesh. The chief bemdits that are derived from 
the food comes from the small amount that is in excess of that required for mainte- 
nance. These iigures show how unprofitable it is to deal out small or unbalanced 
rations for fattening mature, animals since a certain amount must go for supplying 
fuel and doing work, and nearly all above this amount is made into flesh. It is 
economical to feed a liberal ration. 

Digestion experiments, F. 13. Emery and B. W. Kilgore (North 
Carolina Sta. Bui. No. 87d , Nov., 1892, pp. 53 ). — Detailed accounts are 
given of experiments on the digestibility of pulled corn fodder (cured 
corn leaves), crimson clover hay, eowpea vine hay, soja bean silage, 
corn silage, raw cotton seed, roasted cotton seed, and cotton hulls 
and rations of corn silage and cotton seed meal, and cotton hulls 
and cotton seed meal. These trials were with sheep, goats, steers, and 
cows. The, animals were fed in a preliminary period of at least eight 
dqys and the excreta collected for six days following. The coarse fod- 
ders were fed alone and in quantities to suit the appetites of the 
animals. The raw and roasted cotton seed were each led in connection 
witli corn silage. Average samples were takcu of each feeding stuff 
used, and the analyses of these, together with the amounts of food 
eaten and refused and analyses of the excreta, formed the basis for the 
detailed tables. The coefficients of digestibility found are summarized 
in the table below, in which u under the heading of total sugars is 
presented all the cold water extract substances capable of reducing 
Foldings copper solution, and is really more than the true sugars, 
while under the heading of starch is included all copper-reducing 
bodies obtained by treating the residue from the total sugars with 
150 c. c. of water and 4 c. c. of hydrochloric acid in an Erlenmeyer flask, 
with a reflux condenser, on a water-bath for twelve hours. This of 
course, is not all starch, for other bodies besides starch have no doubt 
been converted into sugars, but duplicate determinations gave fairly 
concordant results* showing pretty constant conversion power of the 
acid.” 
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Total 
dry 
mat- 
ter. ! 



Albu- 

mi- 

noids. 

Crude 

fat. 

! Kitro- j 
gon-free 
extract. 

Crode 

fiber. 

Total 

sugars. 

Starch. 

Unde- 
termin- 
ed car- 
boliy- 
dratea. 


Perct . 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ot. 

Per ct. 

Pulled corn fodder: 











Groat 

54.85 

15.67 

68 . 76 

63. 50 

65.42 

57.08 

54.27 

J00. 00 

63. 45 

42. 38 

Sheep 

50.22 

11.29 

43. 15 

41. 56 

60.59 

60. 65 

67. 04 

100. 00 

69.98 

42.58 

Crimson clover hay : 












59. 44 

53.44 

68. 52 

59. 39 

43.72 

69. 34 

42.57 

100. 00 

65. 06 

67. 85 

Sheep 

65.00 

53.(55 

69. 75 

61.06 

53.96 

73.63 

54.82 

100. 00 

70. 67 

72. 17 

Cow pea- vine hay : 

Goat 

59.28 

53.89 j 

65 14 

48. 52 

53. 71 

70,61 

41.24 

100. 00 

61.88 

71.95 

Sheep 

59.18 

36.40 

03 94 

46. 56 

46. 36 

70. 71 

44. 59 

100. 00 

65. 49 

09. 02 

Soja-bean silage : 











lUack goat 

52.26 

47.09 

71.31 

60.06 

66.43 

45.88 

47. 13 

100. 00 

03. 23 

0.42 

G ray g<»at 

65. 79 

06.34 1 

80. J9 

1 72. 15 

77, 30 

58. 16 

62. 47 

100 00 

73 59 


Corn ftihigo : 










Cow 

53.17 

26. 89 

34.41 

26.39 

66.04 

60.53 

43. 17 

100.00 

55.16 

01.43 

Raw cotton seed • 











Cow, first, trial 

69. 31 

48.32 

70. 02 

06. 62 

87. 00 

49. 23 

85.91 

100.00 

76. 54 

14.92 

Cow, second trial . j 

62.94 

38. 28 

65. 68 

00. 49 

87. 20 

50.00 

65.07 

loo.oo 

74. 73 

27. 37 

Roasted cotton seed * 











Heifer ; 

58 40 


49. 56 

46 25 

74. 95 

52. 99 

69 32 

100. 00 

77 80 

8 34 

Steer 

53. 40 


44 34 

42.21 

68 51 

49. 77 

62.51 

100. 00 

78.03 

8. 62 

Cotton-Heed hulls: 











Cow 1 

44.97 

! 21.52 



89. 33 

45.68 

47.28 

100. 00 

50 24 

38.91 

Cow 2 

33 92 

1 27 14 

24. 61 


80 61 

40.30 

27. 42 

100. 00 

40. 13 

38. 91 

Gray goat 

37. 38 

21 90 



88. 98 

28. 01 

47. 25 

100. 00 

44 37 

4 01 

Black goat 

41.02 

| 9 00 

} 2. 04 

r * — ■ 

81.59 

33. 51 

50. 70 

100 00 

49 73 

10. 55 

Average of four 


! 

j 








trials 

39 82 

; 19.89 

1 

J 6 75 


85. 13 

36. 88 

43. 14 

100.00 

40.11 

23. 09 


As will be seen from the [ubme], the sugars were in all rases convpletoly digested. 
The coofli Heats of digestibility of tin* •• undetermined carbohydrates ” of corn fodder, 
sojadiean silage, rations of raw and roasted cotton seed and corn silage, raw and 
roasted cotton seed, aud cotton hulls are much lower than the corresponding ones 
for starch for the same fodders and rations, hut with the remaining fodders and 
rations there was very little diilercnee in tho digestibility of starch and “ undeter- 
mined carbohydrates. ” 

The coefficients show [pulled] corn fodder to be superior in feeding value to timothy 
or rod top, and almost equal to clover hay. 

A ration for a 1,000-pound horse or mule would he 5 or 6 bundles of fodder with 21 
ears of corn per clay for light work. 

[Tho cow pea hay was from vines cut so late] that t-lic leaves were fast falling 
and the coarse stems too ripe for good hay. * * * Comparison with the other 

analyses show this lmy to he low in content of ash, protein, and fat, and to have a 
greater amount of crude liber. * * * The animals ate it nearly as well as they 

did the pulled corn fodder and the clover hay. * * * Soja-beau silage has been 

fed in our stable long enough to give assurance of its value. For milch cows it has 
seemed to arrest the natural decline in yield for a time, when fed after a long period 
on com silage. This may have been partly duo to other causes, as changes in grain 
fed and approach of spring. Fed to a hull of a little under 1,000 pounds weight for 
over five woeks, at the rate of 45 pounds per day, the bull made a slow hut steady 
gain in weight. * * * 

Comparison of the digestibility of raw cotton seed with that of roasted cottonseed 
shows the dry matter, protein, albuminoids, fats, and fiber of the roasted seod to bo 
less digestible, while the nitrogen-free extract is more digestible in tho roasted 
than in the raw soed. Tim analyses of raw and roasted seed reveal little difference 
in the composition of the two beyond a slight increase in fat and fiber in roasted 
over raw seed and a decrease in nitrogeu-free extract. These experiments show a 
clear and heavy loss of digestible material from roasting, to say nothing of the in- 
creased cost of roasting tho seed* * * # 
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[Considerable variation was noticed in the amount and the proportion of protein 
digested from the cotton-seed hulls by different animals.] This is most likely due 
to bile compounds, mucus, and other intestinal products not belonging to the undi- 
gested food residue proper.. Extraction of the feces with ether, alcohol, hot water, 
and cold limewafcer failed to lower the nitrogen in them. The coefficients for dry 
matter and nutrients other than protein make a first-rate showing for cotton hulls. 
A low protein coefficient would be expected in a coarse fodder having so wide a 
nutritive ratio. 

Four trials are reported on tlie digestibility of rations of corn silage 
and cotton seed meal, and five trials of mixtifres of cotton-seed meal 
and hulls, containing 1 pound of meal to 4, 6, and 7 pounds of hulls, 
respectively. Calculations made from the trials with mixtures of cot- 
tou seed meal and silage “indicate that the highly nitrogenous cotton- 
seed meal very favorably affects the digestibility of the com silage. 
The total dry matter of the combination of silage and meal was more 
digestible that silage alone and meal.” 

There lias been a gradual increase in the digestibility of the rations of hulls and 
meal with the increased addition of meal. The digestibility of the dry matter of 
tho 1 to 7 ration was 45 per cent, of the 1 to (3 rat ion 49 per cent, of the 1 to 4 ration 
53.5 per cent. This increase here, ns with tlie rations of silage and meal, is in excess 
of the average between the digestibility of hulls alone and of meal, as obtained 
from the rations referred to. * * * 

It would seem, therefore, in the light of the foregoing experiments, that a still 
narrower ration of cotton-seed hulls and meal could often be advantageously fed for 
economic production of beef, milk, or work, as it is believed that a still larger 
amount of digestible nutrients would thus be obtained than are shown in the pre- 
ceding rations of bulls and meal. 

From the analyses of the feeding stuffs given in the bulletin and the 
coefficients of digestible food in these experiments, calculations are 
made of the amounts of digestible food nutrients ill 100 pounds of the 
several feeding stuffs and rations. 

Comparative digestive power of sheep and goats , and of cows and goats 
for the same food (pp. 48 and 49), 

The digestion experiments on corn fodder, crimson clover hay, and cowpea-vine 
hay, with one goat and one sheep on each, furnish data for comparing the digestive 
powers of sheep and goats for these three fodders, while experiments on cotton-seed 
hulls with two goals and two licifers furnish data for making like comparisons for 
goats and cows. Combining the coefficients for tlie sheep and cows for the four fod- 
ders, we have data for comparing the digestive powers of sheep and cows with goats 
for tlie four fodders. There is practically no difference in the amounts of dry matter 
digested by goats and sheep and by goats and cows from these fodders. Making 
comparison, however, of the goats and sheep on the individual nutrients, the goats 
digested more protein, practically the same amount of fats, and less nitrogen-free 
extract and liber than tlie sheep. In comparison with the cows on cotton-seed hulls, 
the goats digested, on an average, less protein, practically an equal amount of fats, 
less nitrogen-free extract, and more liber. 

Feeding silage vs. dried food, J. W. Sanborn ( Utah Sta . Bui. No. 
19, Oct.) 1892) pp. 11 ).— A comparison is given of corn silage and field- 
cured corn fodder for steers and sheep, and of grain alone vs. grain and 
silage for pigs. The silage and corn fodder were made from the same 
field of corn. The corn fodder stood in the field ten to seventeen days. 
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«It was placed in the bam too quickly and went through the heating 
process.” 

Lots of three steers each were fed dry corn fodder, dry hay, and si- 
lage, respectively. Prom December 23 to April 4 the lot on hay gained 
200 pounds, the lot on com fodder 46 pounds, and the lot on silage 109 
pounds. The dressed weight of the lots fed on corn fodder aud silage were 
nearly equal. Analyses of the carcasses showed that the silage-fed lot 
contained slightly less water than the other. 

Two lots of sheep of three each were fed from December 21 to April 
4. The gains were small, averaging 12 pounds per sheep for the lot on 
silage and 16J j)ounds for the lot on corn fodder. “ In flesh the silage-fed 
lot contained 11 per cent more water and 11.2 per cent less fat.” 

In the trial with pigs one lot was fed all it would eat of the grain 
ration of oats, peas, barley, and wheat, and the other a restricted grain 
ration with silage. The first lot received more than twice as much grain 
as the latter. The amount of dry matter eaien in the trial (December 
22 to April 6) was 1,009 pounds for the lot on grain alone, and 648 pounds 
for the lot on grain and silage. Tt, is not surprising, then, that the lot 
fed grain ad libitum made somewhat the larger gain. 

The author believes that u the balance of results are against silage, 
even when compared with heated air-dried corn fodder.” 

Calf feeding. O. F. Curtiss (Iowa Sta. Jlul. No. 19 , Nov., 1892, pp. 
614-617). 

Synopm *.— Linseed roc.il, ground oats, and a mixture of corn meal and ground flax- 
seed were compared as supplements to separator skim milk, lake amounts of 
grain wore fed to all. The gain was largest and the cost por pound of gain 
loast with the mixture of com meal and flax meal. 

Six heifer calves, 3 TIolsteins and 3 Shorthorns, were fed in lots of 
two each from June 14 to August 13 the following rations: Lot, 1, lin- 
seed meal and skim milk; lot 2, ground oats and skiin milk; ttnd lot 3, 
a mixture of nine parts corn meal and one part ground flaxseed, and 
skim milk. The grain was gradually increased from 1 pound per head 
at first to 2 pounds. The milk was separated in a Baby separator and 
the skim milk fed while warm. Each calf had 20 pounds of skim milk 
per day. They wore in a pasture the early part of the trial and later 
received green peas and oat forage. They ranged in weight from 132 
to 223 pounds at the beginning of the trial. The results for the 60 days 
are as follows: 


Gain in weight and food eaten by calves. 



Total 

gain. 

Cost of 
food per 
pound of 
gain. 

Digestible nutrients in food. 


Protein. 

Carbo- 

hydrates. 

Fat. 

Nutritive 

ratio. 

hot 1 1 Linseed meal and skim milk 

Lot 2: Ground onto and skira milk 

Lot 3 ; Corn meal, ground flax, and skim 
milk 

Pounds. 

115* 

128 

15$ 

Cents. 

5.4 

4.4 

3.0 

i * 

Pounds. 
72. m 

52. 14 

62.02 


rounds. 

2.1 

4.9 

T9 

1: 1.4 
1: l.« 

1: 2,7 
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The cost of food is based on the following prices: Linseed meal 1J 
cents, ground oats 1 cent, corn meal | cent, and ground flax 1 cent per 
pound, and skim milk 15 cents per 100 pounds. 

“The protein of these rations does not seem to have been the control- 
ling factor in determining gain. On the contrary, we find the greater 
influence exerted by fat and carbohydrates, a principle in feeding that 
I believe always prevails where protein is fed in excess as in quite nar- 
roAv rations.” 

The nutritive ratios given are all very much narrower than those 
generally recommended for cattle at this stage of growth. Evidently 
the pasture grass and oat and pea forage was not taken into account 
in calculating the nutritive ratio. 

Rations for dairy cows, F. W. Woll, ( Wisconsin Hta. Bui. No. 33, 
Oct., 1892, pp. 22 ).—' The basis Of this bulletin is the reports received 
from sixteen farmers and dairymen in the State in reply to a circular 
letter sent out in the spring of 18i)2, asking for information as to the 
rations fed to dairy cows during the preceding winter. The object, was 
to find out what rations were being ted by successful farmers, and what, 
if any, improvements could In*, made in them. These rations are given 
in detail, and calculations based on the average composition and cost 
of the feeding stuffs in the State are made of the digestible nutritive 
ingredients furnished by each, and the cost of the ration per day. The 
rations are also compared with the standards of Wolff and Kvihn. A 
summary of 15 of these rations is given, as follows: 


Components of rations for mi I eh votes fed by fifteen Wisvonsin dairymen. 


deeding stuff. 

I. 

II. 

m. 

IV. 

V. 

VI. 

VII. 

VIII 

IX 

X 

XI. 

xir 

XITI 

XXV 

XV. 


Us. 

Lbs 

.... 

t,bi. 

Us. 

Lbs. 

1M 

1M 

Lbs. 

Lbs . 

Lbs. 

Lbs. 

Us. 

Lbs. 

Lbs. 

Lbs. 

Coni Hilago 

30 

27 

40 

50 

50 

35 

30 

45 

00 


30 

32 


2 ft 

35 






.... 







22 




( Jlovor hay ........ 


0 

»* 


r» 

. 


5 




h 

5 


s 









7 

15 


2 ? 



3 

Mixed lmy 

H 



10 



11 








Marsh hay 




* 


' 







10 


Pod dor corn 


8 



!. .. 







16 



Com stalks 











13 



20 


Harley straw 











1*4 






Oat straw 




i 




4 


6 






Wheat bran 


4 

i io 

1 

3 

21 

4 

8 


4 

'n 

0 

H 


8* 

Wheat middlings . 










3 

Com meal 






a 






3 





Com- and cob meal 

*5 













Oats 

5 






2 


*3 

3 

’"k 

4 

n 


21 

Cotton seed meal . . 




... 

n 


'! 

i 


3 


JLiusood meal 

3 

4 



”2 

1 

2 

2 

3 

1 


\ 

3 

21 

Malt, sprouts 



4 




3 






Pea meal 












1 

















i 



Cost of ration, cents 

17.7 

14.0 

15.2 

10.4 

14.0 

11.9 

15.1 

14.2 

16.6 

14.8 

13 , 9 ! 

i 

19.1 

11.0 

13.4 

mi 
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a 

U ® 

f! 

Breed. 

Organic mat- 
ter in daily 
ration. 

Digostible matter. 

Nu- 

tritive 

ratio. 

Animal 
product 
per cow. 

Cost of ration. 

Protein 
(N x 
6.25.) 

Carbo- 

hy- 

drates 

Fat. 

Total 

Milk. 

But- 

ter. 

I 

60 

Short horns and Red 

Lb*. 

Lb m \ 

Lb*. 

Lb*. 

Lb *. 


Lb*. 

Lb 9 

1 *«». 



Polls 

19 01 

1. 80 

10.66 

0. 70 

13.16 

1:6 9 

6. OOOi 

260 

17.7 

TI 

27 

Grade Jerseys* 

27. 59 

2.09 

14.45 

0. 75 

17.29 

1:7.7 

5, 500' 

320 

13.7 

ITT 

17 


22. 04 

2. 46 

11.26 

0. 76 

14.48 

1 .5. 3 

(5, 143 


: 15.3 

JV 

18 

Hnlsteina ---- 

25 18 

2 11 

13.58 

0 79 

10. 48 

1:7.3 

(»> 

»oJ 

! 19.4 

V 

30 

Holstems .... - - * 

27 12 

1 79 

12 49 

0. 70 

14.98 

1 :7. K 

7,000 


14.6 

VI 

16 

tirade Jorso>s{ 

28.00 

3. 39 

15. 14 

0. 96 

19.49 

1:4.8 


300 15.3 

VII 

20 

Grade Jet soys and 








i 1 




natives 

29. 96 

2. 22 

15. 12 

0. 76 

18.10 

1 7.0 


300 15.1 

VIII 

45 

Jerseys and grade 









I 



f f erwyn + 

29 00 

2 97 

14 83 

0.96 

18.76 

1 .5 . 7 

4, 000 


14 2 

IX 

31 

Grade Jersey** ------ 

34.81 

2. 61 

18 82 

1.03 

22.49 

1-8 0 


16.5 

X 

8 

Shorthorns 

26 29 

1.33 

13 50 

' 0. 46 

15 29 

1:10,9 

...... 

175 

14.8 

XI 

28 

Jerseys 

25. 85 

1.80 

14. 70 

0.75 

17. 25 

1.9 V 

1 

350 

13 9 

XII 

30 

Guernseys 

24. 50 

2 87 

11 36 

0. 96 

15. 39 

1 4.8 

7, 500 

400 

19,1 

XIII 

7 

.Jerseys and natives. 

22.47 

1. 75 

12. 06 

0. 57 

14. 38 

1.7 6] 

4,500 

210 

11.0 

XIV 

49 

Holstems and grade 





i 

1 






Holstoins 

25 29 

1.77 

13.54 

0. 61 

15 92 

1:8.4; 



13 4 

xv S 

25 

Jerseys 

24.00 

2. 28 

11.99 

0. 78 

15. 05 

1 .6. 0 l 

1 


15.1 

Average for 15 herds 

26. 09 

2. 22 

13. 58 

| 0.76 

16.56 

1:6,9 

5,806 

291 

15.3 

Standard 

ration according to 










Kiihn .. 


20-33. 5$ 

1.5-2. 4j| 

12 14 

0. 4-0.7 

13. 9-17. 1 

1 :5. 5 8. 0 





Standard 

ration according to 










Wnlff 


24.0 

2. 5 

12. 5 

0.4 

15.4 

1:5.4 

















* Average of two rations. § Total dry matter, 

f 6,000-16,000 pounds. }j Albuminoids. 

1 Average of four rations. 


A study of the above tables will disclose many points of interest to the student of 
cattle feeding. It will be noticed that the cost of the ration for a cow in Wisconsin 
ranges between 11.0 and 19.4 cents, and the average cost is 15.3 cents; this may be 
taken to represent what it costs to keep a good cow a day under our conditions, 
when she is in full flow of milk and receiving a full ration. 

The cost of the feeding stuffs stated makes no allowance for the value 
of manurial ingredients. 

A comparison is made between the average composition of these fif- 
teen rations and that of eight, rations reported by the New York State 
Station (Report for 1880, p. 01 ; E. S. K., vol. i, p. 220), and one ration 
reported by the Connecticut State Station (Report for 1891, p. 99; E. S. 
R., vol. hi, p. 764.) 

In all throe cases there is a very striking similarity between the rations, and 
althongh there are some differences for the herds within each State, the average 
rations fed in each of the three States are practically the same. This means that, 
under conditions existing in our country, practical business farmers, with the ques- 
tion of dollars and cents before them, and with no scientific hobby of any kind as 
their guide, have found that a cow ought to receive such daily rations as will con- 
tain about 2.2 pounds digestible protein, 13.3 pounds digestible carbohydrates, 
and 8 pounds digestible fat, in order to produce a largo flow of milk at the most 
profit; such rations will have a nutritive ratio of about 1:6.9. 

It would appear then that our cows need loss protein and more carbohydrates and 
fat in their ration than is recommended by Wolff. 

22004 — No* 9 4 
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In conclusion, the author gives formulas for six rations calculated to 
furnish digestible nutrients in the amounts stated in the above aver- 
ages. 

The teachings of the “bulletin may briefly bo stated as follows: Keep only cows 
that respond to good feeding; feed liberally, but not to waste; select such feeding 
stuffs as will supply a fair quantity of protein ; raise and feed more oats and clover; 
nsobran, shorts, and oil meal whenever needed and when obtainable at a reasonable 
price. 

Experiments in feeding buttermilk to pigs, I). A. Kent and O. 

C. VAN Houtkn ( Iowa Sta. Bui., No. 19, Nov., 1892, pp. 618-621). 

Synopsis. — A comparison of churn washings with buttermilk and of soaked com with 
shelled corn, aud corn ad libitum. The buttermilk proved decidedly superior to 
the churn washings, and corn ad libitum gave better gains than 2 pounds of soaked 
corn or 4 pounds of shelled corn. 

Four lots of three pigs each, averaging from 200 to 265 pounds per 
pig at the beginning of the trial, were fed to compare soaked corn, a 
limited amount of shelled corn, corn ad libitum , and no corn, ami also to 
compare washings of the creamery churn with buttermilk. In the first 
period of twenty days one lot received churn washings alone, and the 
other three lots received, in addition to the churn washings, 2 pounds of 
soaked corn, 4 pounds of shelled corn, or corn ad libitum . The pigs on 
churn washings alone lost one-half pound per day each. The others all 
gained from one-half to 1J pounds per day, the largest gain being by 
the lot on corn ad libitum . 

Inaseeond period immediatelyfollowingand lasting about two months, 
the food was the same for all the lots except that buttermilk was fed in 
place of churn wash water. The lot on buttermilk alone gained well at 
first, but lost later on. As before, the lot fed corn ad libitum made the 
largest gain, followed by the lot fed 4 pounds of shelled corn. 

In a third period of forty-eight days, the lot which had previously 
received no corn was given ear corn and buttermilk ad libitum . They 
increased rapidly in weight, especially the first month. 

Feeding experiments with horses, E. B. V oouhkks and L. A. 
Yooriiees (New Jersey Stas. Bui . No. 92 , Feb., 1893, pp. 28). 

Synopsis. — A comparison is gi ven of dried brewers’ grains and oats, pound for pound, 
lor work horses. The trial was made on eight horses heavily worked during sum- 
mer. The results, as shown by the weight and the general condition of the ani- 
mals, indicated that the brewers’ grains were fully equal to the oats, pound for 
pound. The cost of the brewers’ grains was considerably less than that of the 
oats, so that by substituting them, the cost of the daily ration was diminished 
about 5 cents per day per animal. Data on the composition of the rations, on 
the methods of drying brewers’ grains, and on the output of brewers’ graius are 
given. 

“In 1890 a number of farmers of the State, acting on the suggestion 
of the station, substituted dried brewers’ grains for oats in a ration 
for work horses. The dried grains were cheaper, pound for pound, 
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than the oats, and being richer iri the valuable nutrients, protein and 
fat, permitted of a very material reduction in the cost of the ration. 
The work performed by the animals was quite as great, and their 
health and vigor quite as good, as when oats constituted the main part 
of the ration.” 

To further study the relative values of oats and dried brewers’ grains 
for work horses an exj>eriment was made in cooperation with the city 
horse railway on eight horses which were found, on examination by a 
veterinarian, to be sound and in vigorous health. These were divided 
as nearly as possible into two equal lots. Beginning June 12 the 
horses in lot 1 received a ration containing dried brewers’ grains, and 
lot 2 a similar ration containing oats. August 12 the rations were 
reversed, and September 11 both lots were ted a like ration consisting 
of oats, ground corn, and oats and hay. This was continued until 
October 1, when lot 1 was placed upon the dried brewers’ grain ration, 
ami lot 2 on the oats ration, and so fed until the close of the month. 

The grain mixtures consisted of 2 pounds oi* wheat bran, 4 pounds oi 
hulled corn, and 8 pounds of oats or dried brewers’ grains. Like quan- 
tities of liay were fed with each ration. The two heavier horses in 
each lot were given 15 pounds of food, and the others 13£ pounds each 
per day. The rations were weighed out by an employee of the station. 
The constituents in tlie daily rations (15 pounds) were as follows: 


Composition of daily rations of horses* 



Vrotein. 

Fat. 

C’arlnj- 

Nutritive 

ratio. 

Dried brewers’ grains ration 

Pounds. 

2.57 

founds 

0 58 

Pounds. 
«|. 85 

1:4 4 


1. 70 j 

0.57 

10 17 

10 6 

Oats ration j 


The dried brewers’ grains ration w as, therefore, the richer in protein, 
containing 46 per cent more protein than the oats ration. This ration 
contained 13 pounds and the oats ration 12.5 pounds of digestible dry 
matter. 

The work performed by the horses was practically identical, consisting 
of at least four trips of about 6 miles each daily, although on some 
days the trips were increased to five and sometimes six, but in all such 
cases the food of the horses in the experiment was increased propor- 
tionately. 

The analyses of the feeding stuffs used and the live weights are fully 
tabulated. A summary of the gains and losses for each animal for each 
period is given as follows: 
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Changes in live weight of horses by periods. 


Periods. 

Lot 

Food. 

Gain (-f ) or loss (~~) in weight 
during period. 

Average 
gain<+) 
or loss 
(~ ) per 
horse. 




No.l. 

No. 2. 

No. 3. 

No. 4. 

July 12- A tig. 11.. 

1 

Dried brewers’ grains 

Found*. 

—15 

Pound*. 
— 15 

Found*. 

-10 

Found*. 

415 

Found*. 
— 6.25 

2 

Oats 

0 

0 

+ 50 

+ 40 

-123.60 

Aug. !2-Sopt. 11 . 

1 i 

Oats 

+16 

— 10 

4 25 

—35 

+ 15.00 

2 

1 

1)p*jnr| lirBWcm’ , 

0 

— 35 

+ 50 

0 

25 

—15 

0 

+ 2.50 
—30.00 

Sept. 12-Sept. 30. . 

Stable ral ion* 

— 45 

2 

Stable ration* 

— 40 

— 50 

— 20 

+ 5 

- 26.25 

Oct. 1-Oot. 31. . 

1 

Dried brewers’ grains 

US 
+ ■’" j 
i 

J 

+ HO 

4 80 
+40 

50 
+ 40 

! 

+60. 00 
+46. 70 


2 

Oats 

-+ 116 


* Oats, ground corn, and oats and hay. 


The results of this experiment indicate that (1) in both rations the nutrients fur- 
nished were sufficient to maintain the weight of the animals under average work ; 
(2) on the whole, a pound of dried brewers’ grains was quite as useful as a pound of 
oats in a ration for work-horses; (3) rations which contained at least as much of fat 
and protein, but less of carbohydrates than the standard, main iaiued and even in- 
creased the weight of the animals; and (4) a ration that contained less fat and pro- 
tein but more of carbohydrates than either of the others [stable ration] resulted in 
a decrease in weight. 

There was evidently a waste of protein in the dried brewers 7 grains ration, since 
the oats ration, containing 30 per cent less protein but practically the same fat and 
carbohydrates, gave relatively as good results. 

At the close of the experiment the veterinarian reported as follows: 
“I have watched the horses closely from the beginning to the end of 
the experiment and have failed to discover any ill effects from the use 
of dried brewers’ grains. The horses fed the grains have been as 
healthy as I have ever known them to be.” 

Economy of the dried brewers’ grains ration (pp. 14-18). — The cost per 
ton of the feeding stuffs used in the above experiment was as follows: 
Hay, $18; wheat bran, $22; corn, $22; oats, $30, and dried brewers’ 
grains, $18. The cost per day of the dried brewers’ grains ration was 
19,4 cents, and of the oats ration 24.3 cents per horse. 

The substitution of dried brewers’ grains for oats resulted not only in a mainte- 
nance of the weight of the animals under equivalent work, but in a saving of 4.9 cents 
per day per horse, or 25 per cent of the cost of the ration. This saving, though ap- 
pearing small in itself, means considerable in the aggregate; if applied to the forty 
horses at the car stables, it would represent a saving of $1.96 per day, or over $700 
per year, a sum sufficient to pay the interest on a capital of $12,000. * * * 

Another point which should be regarded, especially by farmers who make the ex- 
change, is the relative content and value of the fertilizer constituents contained in 
these feeds. A ton of oats Bold from the farm carries away, on an average, 37 pounds 
of nitrogen, 15 of phosphoric acid, and 12 of potash. A ton of dried brewers' grains 
will bring to the farm 77 pounds of nitrogen, 19 pounds of phosphoric acid, and 2 
pounds of potash; a gain to the farm, by the exchange, of 40 pounds of nitrogen and 
4 of phosphoric acid, and a loss of 10 pounds of potash, or a net gain of $6.19 on the 
basis of their fertilizing values. The gain would be proportionately the same if the 
feeds were used on the farm, since under uniform conditions of feeding the same 
relative amounts of the constituents would be retained in the manure. At the same 
cost per ton for the two feeds, therefore, there would be a considerable gain in fer- 
tility by a pound-for-pound substitution of the dried brewers' grains for the eats* 
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The rations commonly fed to work horses by farmers and in Govern- 
ment work are cited and criticised. “ They are too rich in carbohy- 
drates, and in their preparation the character and composition of the 
grains used are disregarded, thus giving widely different proportions of 
the various nutrients for the same work. * * * In what are 

regarded as the best rations the fat approaches 0.0 of a pound, and the 
protein 1.8 pounds per day, while the carbohydrates range from 10.17 
to 14.08 pounds.” 

Formulas for four different rations are given, together with the 
amounts of protein, fat, and carbohydrates which they contained. 

Composition of wet and dried brewers' grains and methods of drying 
(pp. 18-27 ). — Analyses are given of a number of samples of wet and 
dried brewers’ grains collected from different sources, and of the. liquid 
expressed from the wet grains. In the dried grains examined the water 
varied from 8 to nearly 12 i>er cent, the protein from 18.7 to 20 per cent, 
and the fat from 5.0 to 7.4 per cent; but the difference in composition 
is believed to be due to differences in the raw material rather than to 
differences in the methods of drying. 

“ By the operation of pressing, 100 pounds of wet grains, containing 
on the average 24.79 pounds of solid matter and 75.21 pounds of water, 
was reduced to 57 pounds, eousistingof 23.51 i>ounds of solid matter and 
but 33.49 pounds of water; or, in other words, in the pomace was con- 
tained 95 per cent, of the total dry matter, associated with less than 
one-half (44.5 per cent) of the water originally in the grains. The 
liquor, therefore, contained the losses, consisting of 1.28 pounds of 
matter dissolved or suspended in 41.72 pounds of water.” 

The solids in solution were found to consist largely of the more soluble 
ingredients, as sugar, non-albuminoids, and potash. The loss, however, 
is not considered significant, as it does not diminish the value of the 
grains. 

Estimated output of dried brewers’ grains (pp. 27 , 28). — There are at 
present four different plants engaged in drying the grains from eastern 
breweries. These all employ different processes, though, as has been 
shown, the resultant products do not differ widely in chemical com- 
position. The total calculated capacity of these plants aggregates about 

15.000 tons of dried grains aunually. Tlieir actual production for the 
past year, however, has been very much less, i>robably not more than 

8.000 tons. It is believed that this output will be largely increased 
before long, as works are being extended and new plants erected. 

The production of capons, S. Cushman ( Rhode Island Ufa. Bui. 
No. 20 , Dec., 1892 , pp. 40 , Jigs. 2d . — To investigate the claims made for 
caponizing, the author made quite a thorough canvass of the subject, 
including experiments on fowls at the station, and reports the results 
in the present bulletin. The large establishments near Philadelphia 
and in New York where caponizing is practiced were visited, and the 
operation learned from experiments. In the hands of an experienced 
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operator the operation is very rapid, the loss of fowls from death is 
small, and the “slips” few. In the localities visited the operation is 
largely performed by experts who make it their business for the season 
and drive about the locality. An appointment is made for their visit* 
and the fowls to bo operated upon are confined and fasted for about 
48 hours. 

One operator visited capon i zed 28,000 birds the past season. A fre- 
quent charge, where, the distance is not too great, is 3 cents j»er head. 

T 0 l>e in demand, season after season, a man must kill few birds during tlie opera- 
tion, and there should he few slips or imperfeet capons among them. A rapid oper- 
ator constantly at the work makes less slips than a more careful man who docs not 
keep in practice, while the quicker it is done the less trying it is to the bird. Many 
in that section [Burlington and Cumberland Counties, Now Jersey] who are skillful 
operators, hut do not follow the business and get out of practice, find it cheaper to 
pay the professional his small fee than to do it themselves. 

The author describes live separate experiments in caponizing various 
breeds of cockerels. Fowls weighing 2 to 2J pounds were taken for 
the operation. 

Of the 80 caponizcd on the place the first soason (1801), there were 5 lost, as 
follows: Of* the first four, 1; of the next eleven, nonoj of the next three, 2 
(Langshau, too large and tough); of the next six, none; of tho next four, none; 
and of the 52 cut by myself and tho students, none at the time of operation, although 
two died afterward from the wound not haying properly healed. The 52 were cross- 
breed birds having considerable Plymouth Rock and Wyandot blood. They were 
of medium size ami became tit. for market in shorter time than those with which 
the experiments were performed. They were not weighed during growth. 

During the past, season experiments in this line have been continued. About 1(H) 
birds have been operated upon. Dorkings, Brahmas, lloudans and their crosses 
have been v.erv satisfactory material for the operating table, while Indian Games 
and their crosses have been more difficult to do. Some Plymouth Rock stock is 
hard to capnnize, their thighs being close against the ribs and so near the plaee 
where the opening should be made that it is hard to do tho work without laming 
the bird. 

Following is a summary of the author’s studies : 

Caponizing was oasily learned and successfully performed by following book 
directions, but more quickly and satisfactorily by witnessing tho operation. 

Birds apparently suffered but little pain from the operation and tho per cent of 
loss was small. 

Birds thus changed grew larger in frame, matured later, became quiet and con- 
tented, diil not crow or fight, and their flesh remained soft and tender. 

Those weighing 2 pounds or less wore most easily and safely caponized, but the 
larger the birds, provided they bad not commenced to crow and tlieir combs had 
not developed, the more quickly they recovered. 

The only birds that died under the operation were those that had developed 
combs. 

The old Chinese tools, when their use was understood, were found most satis- 
factory of all. 

Of the Brahma-Cochin cross, it was seven months before the capons equaled the 
uncastrated birds in weight, and they did not average one pound heavier in ten 
months. 

The Langshan rooster, although weighing but one-sixth of a pound more than the 
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Langshan capon at the commencement of the experiment, kept alioad in weight for 
seven mouths. 

The Fly mouth Kook capon equaled the roosters in weight in less than two months 
and gained on them the rest of the season, but did not average more than three* 
quarters of a pound hoavier at any time. 

Tho Indian Game capons were five months in catching up with tin* roosters, and 
were not a quarter of a pound heavier eight months after the operation. 

The Brahma Cochins gained the least during the first year, but made the largest 
aud heaviest birds at eighteen months. 

The Langshan was less affected by the operation, but was larger at the time it 
was performed. 

The Plymouth Rocks recovered less readily, hut they were operated upon when 
the weather was warmer, fifteen days later than the Langshan. 

Indian Gaines and their crosses were harder to do and should be taken when 
younger. 

These experiments show less gain in weight as the result of capon i zing than w© 
Were led to expect by published accounts. The tender flesh and the ability to 
quiekly take on fat seemed to be the only gain of importance. 

During the exhibition of the Rhode Island Poultry Association, the ten Brahma 
Cochin capons and the five Plymouth Koek capons gained, while the. roosters of each 
lot lost in weight. The Plymouth Koek capons made the greater gain, while the 
Plymouth Rock roosters also showed the greater loss. The birds exhibited in pairs 
lost more than where there were five or more in the coop. 

The plan of spraying the wound immediately after the operation with an antistvptio 
solution requires further study to get definite results. 

By the use of a physician's head mirror, we were able to operate quite sat isfactorily 
by lamplight. 

Those wishing to produce only a limited number of capons w ill find it more profit- 
able to secure the services of an expert, if one can be found within a reasonable dis- 
tance, than to buy instruments and attempt tho work themselves. 

A review in given of the Boston poultry market for 181 11 and 1S02, 
illustrated directions for performing the operation, and preparing 
capons for market, and descriptions of the various kinds of caponizing 
instruments. The station offers free instruction in caponizing to any 
resident of the State, 

[About the first of January] there is hardly a limit to the demand for capons 
weighings pounds or over, and “Philadelphia” capon© bring 20 cents and West- 
ern 18 cents. 

Large birds sell tho best. Tho heavier the better. When 10-pound birds bring 
22 cents, 25 cents will be given for 12-pounders, and 28 cents for those weighing 
14 pounds. Cax>ons killed at ten or eleven months of nge are preferred, as they 
get coarse and “soggy ” if kept until twelve months old or longer. March-hatched 
cajions should be killed in January. The birds bought in January are placed in 
freezers and gradually sold during the winter. * * * 

Frozen capons can not compare with those freshly killed in spring and early 
summer. * * * 

Judging from these results and a study of the markets the best chance of profit by 
the production of capons would be in caponizing late chicks that ordinarily would 
be fit for market as broilers or roasters when the prices are the lowest, and too old 
to sell as tender chickens in January and February. Cockerels that were hatched in 
June, July, or August, especially if of tho large early maturing kind like Plymouth 
Kocks and Wyandots crossed on Brahmas or Langshans, castrated in September, 
October, and November, and marketed in March, April, May, and June, when they 
would have reached their best, would be the most profitable and bring tine highest 
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price. Such bird® are often sold alive by tbe pound very low in the city markets ofc 
by those who have no room to winter them. Fanners who have cheap food, who are 
far from shipping points and therefore kill and ship all at one time in cold weather^ 
might profitably make capons of all roosters. Those who keep birds until maturity 
for their own table should do the same. There will be little gained by caponizing 
birds in May or June if they are to be marketed by Christmas, as the birds have not 
sufficient time to fill out. 

Live stock and poultry, J. G. Lee {Louisiana Stas. Bui . No. 21 , 2d 
ser.y Feb n 1893 , pp. 617-620). — Brief statements are made concerning 
breeds of cattle, sheep, and swine on the station farm. 

A record of the eggs laid by the station breeds of hens showed that 
the Brown Leghorns led for three successive years; they were followed 
by Light Brahmas, Langshans, Plymouth Bocks, Buff Cochins, and 
Minorcas. 


VETERINARY SCIENCE AND PRACTICE. 

Actinomycosis bovis, or lump jaw, N. 8. Mayo (Kansas Sta. 
Bui. No. 35) Dec.) 1892) pp. 99-112 ). — This bulletin deals with statistics 
showing the prevalence of actinomycosis, with the symptoms of the 
disease, age of animals attacked, location, growth, and morbid anatomy 
of the tumor, and with the cause of the disease. The fungus which 
causes the tumor is discussed, as also the mode of infection and treat- 
ment, and the use of affected animals as human food. 

Over three hundred attempts to grow the actinomyees in various 
culture media were unsuccessful. The fungus showed great resistance 
to decomposition, material two years old assuming a fresh appearance 
as soon as soaked. 

Guinea pigs, one dog, two steers, and two heifers were inoculated 
with material from a tumor. Thirty-seven inoculations were made with 
pus from an actinomycetic tumor aud none reproduced a tumor. Of the 
fourteen inoculations made with neoplastic tissue, containing the acti- 
nomyces in a growing state, eight produced actinomycotic tumors. 

The following conclusions are drawn : 

Actinomycosis bovia or lump jaw of cattle is a parasitic disease caused by the growth 
in the tissues of a fungus called actinomyees. It appoars as a lump or tumor, usu- 
ally in the region of the head or neck, and may grow to a large size. This tumor 
usually discharges a yellowish pus, which contains portions of fungus known as 
actinomyees. it is not transmissible from one animal to another by means of the 
actinomyees as they are found in the pus. It can be transmitted to other cattle by 
inoculating with a piece of tissue from the tumor which contains the organism in a 
growing state. The actinomyees which cause this disease are probably a degenerate 
form of some fungus which grows naturally upon feeding stuffs or grain. When the 
spores of the original fungus are tak<;n into the animal economy, they may gain eu- 
trace to the tissues, vegetate, and produce the disease known as Actinomycosis boots, 
or lump jaw. There is no danger of persons contracting this disease from eating 
the flesh of affected animals, provided the visibly diseased portion is removed. 

The treatment consists in removing the tumor, either with a knife or by the use of 
caustics. Iodide of potash given internally may effect a cure. 
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Animal parasitism, B. B. Dinwiddie (Arkansas Sta. Bui. Wo. SO, 
Nov., 1892, pp. 3-14 ). — Notes on liver rot of cattle, the lard worm (Ste- 
phanurus dentatus ), hog itch (Sar copies scabiei, var. suis), ami cattle 
ticks ( Boophilus bovis , Curtice, Ixodes bovis , lliley). 

The lard worm occurs in the livers of hogs almost universally 
throughout Arkansas. 

For hog itch, or scabies, a wash, consisting of sulphur and lime in 
equal parts, boiled in 20 parts of water, is recommended. 

The cattle ticks obtained in the neighborhood of the station are not 
of the same species as those found further south. In the larval form 
ticks were kept alive without food for four months. “They arc not 
killed by at least one night’s exposure to a temperature of 28° F. ?? 

The life history of the tick is traced. Tobacco infusion and pyrethro- 
kerosene emulsion killed only those ticks that were smaller than a grain 
of wheat. 

Some observations upon loco, N. S. Mayo ( Kansas Sta. Bui . 
No. 35, Dec., 1892, pp. 113-119 ). — The loco disease is said to be caused 
by animals eating either one of two closely reluted plants, Astragalus 
mollisshnus and Oxytropis la inherit, both belonging to the natural order 
Legummosae, and growing on the (heat Plains. Alcoholic, and water 
extracts of the fresh and of the dried plants produced no physiological 
effect on Guinea pigs. Animals eat the so called loco plant after 
pastures have dried up in the fall, and having once acquired a taste 
for it neglect all other food. The iirst symptoms of the disease are 
general sluggishness, difficult loeomot ion, and trembling of the muscles. 
Later the animal becomes emaciated. The head and legs swell. There 
is evidence of brain disorder both in cattle and in horses, the latter 
being subject to fits. The temperature is from one half to one and one 
half degrees F. below the normal. 

Post mortem examinations showed a flaccid, atonic condition of the 
digestive system, with a large amount of serum in the abdominal cavity 
and surrounding the brain. These symptoms, in the author’s opinion, 
point to malnutrition as the cause of the disease. He finds no evidence 
of a narcotic principle in the plants. 

An animal once affected with this disease never makes a complete 
recovery. Animals which have acquired a taste for the plant should 
be kept away from it and given nourishing food rather than medical 
treatment. 

Rheumatism in horses, T. IX Hinetjaitch (North Dakota Sta. Bui. 
No. 7 , Sept., 1892, pp. 15, Jigs. 5).— Rheumatism in horses is believed to be 
a neurotic disease due to improper ventilation or feeding; 1 68 cases 
were treated by the writer in fourteen months. The death rate was 7 to 
10 per cent of the animals affected. The symptoms and possible causes 
of rheumatism, locally called “millet disease,” arc fully discussed. 
There are full reports of three typical cases and a report of one post- 
mortem examination. 
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Texas fever experiments, R. R, Dinwiddie (Arkansas Sta. Bui. 
No. 20, Nov,, 1892, pp. 14-31 ). — During the summers of 1801 and 1802 
34 animals were used to test the virulence of manure from infected re- 
gions, of cattle ticks from the Texas fever belt, and of the second gen- 
erations of Southern ticks, hatched in the laboratory. 

The animals in the pen strewn with manure appeared to be unaf- 
fected. In most cases where ticks from the South were sprinkled on 
cattle, Texas fever, not of a fatal type, ensued. Ticks of the second 
generation, bred north of the infected region, produced the disease 
when applied to cattle. A cow sprinkled with these last died in four- 
teen days with all the symptoms of an acute ease of Texas fever. This 
was confirmed by a post mortem examination. A calf similarly treated 
with Northern bred ticks of the second generation was attacked but 
recovered. u In no ease was any fever noticed without the presence 
of ticks on the body.” 

Texas cattle fever, *T. C. Neal. ( Oklahoma Sta. Special Bui . No. I, 
Oct., 1892 , p. 1). — An account of an outbreak of Texas cattle fever 
(splenetic fever) in Payne County, Oklahoma. M. Francis, of the 
Texas Station, was called in, and his report on symptoms, post- 
mortem appearances, and preventive and curative treatment is pub- 
lished. u I have had encouraging results (with calves and yearlings) 
from the use of internal antiseptics. * * * When the first symp- 
toms of fever appear * * * give a tablespoonful of the following 

mixture in one half pint of water: Halol 4 ounces, iodol 1 ounce, ben- 
zol 4 ounces, and alcohol 12 ounces.” 


DAIRYING. 

E. W. Ai.i.kx, Editor . 

Composition of dairy products, II. Snyder (Minnesota 8ta. BuL 
No. 27, x>p. 50-02 . — Analyses arc given of the milk of 8 cows of the sta- 
tion herd, taken at different times, and of samples of butter; general 
remarks on the constituents of milk, and the use of the lactometer and 
milk test in determining the character of milk; Vleisch man’s, and 
Ilehncr and Richmond’s formulas for milk calculation ; and five examples 
showing the distribution of milk in cheese-making from normal milk, 
creamed milk, and skimmed xnilk. 

The legal standard for cheese in this State is that 40 per cent of the total solid 
matter of the cheese shall bo butter fat. In the ease of milk skimmed from 9.50 to 
2.75, a removal of over 20 per cent of the fat, over 40 percent of the total solid mat- 
ter of the cheese was butter fat. In another case in which the milk was skimmed to 
2.80 per cent fat, over 40 per cent of total solid matter in the cheese was butter fat. 
In the case of normal milk testing 3.50 per cent fat over 50 per cent of the total solid 
matter was fat. The fats in full milk cheese should always exceed the casein, since 
there is always more fat in the milk than casein and albumen, and a larger per cent 
of the fat recovered in the cheese than of the casein aud albumen. * * * 

Artificial digestion experiments were made of the nitrogenous compounds [of 
cheese]. The results are not reported, since it was found that the per cent of salt in 
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tho chee&es compared was not the same, and the salt that was present in variable 
quantities reacted with the acid in the digestive mixture and introduced an unknown 
factor. In general, it can he said that the casein in well cured choose from normal 
milk is nearly all digestible. 

[According to the table showing tlie distribution of ingredients in cheese-making] 
tile amount of fat lost in every hundred pounds of milk is about 0.3 of a pound, and 
is practically the same for both rich and poor milk. The per cent of the total milk 
fats retained in the cheese made from rich milk is greater than that made from poor 
milk. All of the additional fat that is in a rich milk goes into the cheese, and whether 
it pays, financially, to make the extra fat into cheese, depends upon the price that the 
cheese commands. It must be remembered, however, that a good article can not he 
made from poor material. 

An automatic acid measure, G. E. Patrick (Toira St a . Bid. No. 
1 9, Nov., 1892, pp. 632~63(>, fig. 1). — An illustrated description is given 
of au automatic pipette lor rapidly measuring out the acid used in the 
Babcock milk test, frith directions for making. The apparatus was 
designed by the writer, and is in use at the college creamery, where it 
has been found very satisfactory. 

Tests of dairy apparatus, W. II. Caldwell (Pennsylvania Sta. Bui. 
No. 22, Jan., 1893, pp. 20 , figs. /). — A previous bulletin (No. 20) of the 
station (E. S. Ii., vol. iv, ]>. 304) detailed the results of a number of 
trials of the Baby apparatus No. 2. The present bulletin presents the 
results of similar tests made with the Victoria hand separator and two 
sizes of the extriietor-separator, or butter extractor. Illustrated 
descriptions of these machines are given. Eleven separate tests were 
made with a 30-gallon Victoria hand separator. The average capacity 
of the separator w r as 337 pounds of milk per hour. The percentage of 
fat in the skim milk ranged from 0.12 to 0.27 per cent and averaged 
0.10 per cent. Out of every 100 pounds of butter fat in the milk, 00.3 
pounds were recovered in the cream, and pounds remained in the 
skim milk. 

Eight trials were made w ith the extractor-separator No. 2, making 
butter directly from the whole milk. The summarized results of these 
trials are given in tlie following table: 


Tests of extractor-separator No. 2. 



Speed 



Distribution of fat. 


(lmmlml 

Temper- 

Milk 





Date. 

rmolu- 

aturc of 


— - 


- - 



tions per 

milk. 


Skim 

Drain- 

Wash- 



minute). 



milk. 

ings. 

tags. 




Degree* F. 

Pound*. 

Per et. 

Per et. 

Per et. 

Per ct. 

Aug. ID * 

08-70 

56-67 

600 

7.18 

0 28 

10. 30 

82. 24 

11 

08-72 

56-00 

005 

8. 70 

0. 30 

2. 83 

88. 08 

23..,. 

72 

59- 60 

500 

7.58 

0. 09 

0.01 

91.00 

24 

72-80 

60-60 

471 j 

0.21 

0.18 

1.54 

80.07 

25 

72 

60 

472 

9. 62 

0 19 

0. 77 

80. 52 

Sept. 3 

72* 

58 00 

m 1 

10. 84 

0. 20 

1.91 

87. 05 

5 

72 

58-50 

448 

8. 62 

0. 35 

1.38 

89. 65 

0 

70-80 

00 

407 j 

8.51 

0.20 

3.27 

88.02 

Average 



532 j 

8. 78 

0 22 

2.83 

88.17 

Average excluding Aug. 10 and 








Sept. 3 



504 1 

8.70 

0.22 

1.74 

89.34 


* Fell to 00 for a few minutes. 
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It will be seen that the machine showed a capacity of 500 to 600 
pounds of milk per hour, and recovered on an average 89.34 pounds of 
butter fat for every 100 pounds of fat in the milk. 

Id our experience with the above machine it can not be said that we have secured 
a satisfactory quality of butter. The most serious defect we have noted was its 
lack of body. The aggregations of granules as they came from the machine inclosed 
large amounts of water and extracted milk, which they held very obstinately, mak- 
ing the butter much more difficult to work and prepare for market than butter from 
ripened cream. The finished butter in all cases contained a large percentage of 
water. As regards the matter of flavor, tastes will differ. Some among our cus- 
tomers preferred the butter from tho extractor; others that from the ripened cream. 
Samples which were sent to commission merchants, they not knowing the source of 
the samples, were in nearly every instance condemned as lacking in flavor. A much 
larger proportion of salt must, be worked into the granular butter to attain the same 
degree of saltness in the finished product. 

The extractor-separator No. 4, a smaller size, was used as an ex- 
tractor in four trials. The machine was run by power. 

Out of every 100 pounds of butter fat in the milk 01.52 pounds were recovered in 
the butter, this being nearly 2 pounds better than in similar trials with the larger 
machine. 

Not only was there this greater efficiency of the smaller machine, but in our ex- 
perience the running or liaiulliug of the machine was much better, and to all appear- 
ance the butter from the small machine was of much more satisfactory quality than 
that from the larger size. 

This same machine (No. 4) was used as a separator in six trials, in 
five of which the machine was run by steam power. It showed an 
average capacity of 380 pounds of milk per hour. The fat in the 
skimmed milk ranged from 0.15 to 0.22. and averaged 0.18 per cent. 

On the average of the six trials, 90.91 per cent of the total butter fat 
in the milk was recovered in the cream. 

Hints to cheese-makers, (5. L. McKay (loir a tita. Bui . No . 19 , 
Nov ., 1892 , pp. (> 27 - 1 ) 0 1 ). — Practical suggestions on the handling of milk 
in cheese-making. 


AGRICULTURAL ENGINEERING. 

The duty of water, L. (j. Carpenter (Colorado Sta. Bui . No. 22, Jan., 
1898, pp. 22, figs. 10). — This is a preliminary report on observations 44 in- 
tended only as a step towards determining the present practice in Col- 
orado.” 

Since with us in Colorado— as indeed throughout all of the arid West — the land 
far exceeds the water supply, the ultimate extent of our irrigated area, and there- 
fore of our profitable agriculture, depends upon the use we make of our water. If 
lavishly used, our productive area is correspondingly limited ; if wisely and econom- 
ically used, the greater will be the area capable of supporting a population, and con- 
sequently the greater will he our public wealth. * * * The current value of 

water rights indicates the value of the water in the consideration of the community. 



AGRICULTURAL ENGINEERING, 


753 


In most cases the water rights are subject to the uncertainties of the streams, and 
cannot be absolutely relied upon to furnish water when most needed. Neverthe- 
less, they are currently rated even in the new communities at from $10 to $15 per 
acre, and when the rights are certain to furnish the water the value is greater. * * * 
At present we have something like 1,500,000 acres under cultivation in this State. 
A doubling of the duty would increase the public wealth of the State from this 
source alone by $20,000,000 at the present estimates of water rights, and an increase 
of 25 per cent would mean an increase of $5,000,000 from this source alone. * * * 
The observations and measurements which are here reported are some of those made 
during the past three years in the Cache a la Foudre Valley, one of the first valleys 
in the State to ho developed. The results are principally from the records of self- 
recording instruments. These were placed so as to record all the water which 
passed through weirs, which were so placed as to measure all the water applied to 
various crops. Instruments have been placed so as to measure the water applied to 
crops of potatoes, of alfal fa, of clover, of native hay, of whea t, and of oa fcs. * * * 

We have the record of three seasons of the amount of water used by the Cache a 
la Poudre Canal Company No. 2, one of the original Greeley Colony canals. From 
the skill of the farmers drawing water from it, and from the fact that it is one of 
the original Greeley Colony canals, it perhaps host represents what would he the 
practice of skillful farmers in ilio valley when waf er is supplied to them us they de- 
sire it. * * * The experience gained in these measures has shown the difficulties 

to be encountered, and will enable us to make the determinations of the future more 
satisfactory. Hut though confessedly incomplete, the importance of a more general 
knowledge of the subject makes it desirable to publish such results as we have. 

The results, reduced to a common basis by It. E. Trimble, arc given 
in numerous tables and diagrams. 

The duty, as estimated in acres per cubic foot of water per second, may vary be- 
tween wide limits, according to the method of estimation, and on the same farm and 
the same depth of water applied. Unless these conditions are taken into account, it 
is better to estimate the depth of water needed and the time through which it is 
necessary. There is less difference between different canals and different users than 
is generally considered true. 

The amount of water given atone irrigation depends more upon the preparation 
of the ground or its eomlil ions than upon the crop. Under Colorado conditions, irri- 
gations of less than (i inches in depth are rarely given. 

The difference between the nominal rafes of duty in Colorado and those in other 
countries has been partly because those of Colorado are based upon the use in Juno, 
the month of the greatest need, while those of others take the whole season or year 
through. When reduced to the same basis, the practice in Colorado agrees favor- 
ably with that of other countries. It would seem as probable from the measures 
that the average duty of 1 cubic foot per second flowing constantly, as measured at 
tlie head ol‘ the canal, is 60 to 65 acres in June to 175 to 300 for the whole season. 
The last represents the conditions when a reservoir is available in which water may 
he stored. 

A diagram for determining the duty of 1 second-foot of water under 
different conditions is given. 
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STATION STATISTICS. 

Organization of Idaho Station, It. Milukkn (Idaho Sta. Bui. No, 
1 , Sept., 189a, pp. /).— The station was organized February 26, 1802, as 
a department of the College of Agrieulture of the University of Idaho, 
under the act of Congress of March 2, 1887. The headquarters of the 
station are at Moscow, but held experiments will be carried on at 
Orangeville, Idaho Falls, and Nampa. The farms obtained for this 
purpose were unimproved and only preparatory work was undertaken 
in 1892. 

Proposed work of Idaho Station, It. M illiken (Idaho Sta. Bui. 
No. 2, l)ee., ts'u, pp.7 ). — A brief statement of the objects of experiment 
station work, with special references to the needs of such work in 
Idaho. 

Publications of the North Carolina Station from March, 1877, 
to September, 1892 (North Carolina Sta. Bui. No. 87 , Sept. 15, 1892 , 
pp. 20 ). — A subject list of all the publications of the station. A con- 
siderable number of these publications were included in the list pub- 
lished in IS. S. It., vol. m, p. 960. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


Investigations into the nature, causation, and prevention of 
Texas or Southern cattle fever, T. Smith ami F. L. Kilboene 
( Bureau of Animal Industry, Bui No. 1, 180 3, pp. SOI, plates 10, figs. 7).-~ 
The subjects treated in this bulletin are; The nature of Texas cattle 
fever, period of incubation, symptoms, pathological changes, causa- 
tion or etiology, the microorganism, the transmission of Texas fever 
by means of the cattle tick, the life history of the cattle tick, the rela- 
tion of the cattle tick to the period of incubation of Texas fever and to 
the infectiousness of southern cattle, immunity and protective inocu- 
lation, diseases resembling Texas fever on other continents, and prac- 
tical observations and conclusions. The appendix contains full notes 
on all cases of Texas fever investigated, 

“The destruction of red corpuscles is the essential phenomenon of 
Texas lever from which all the various pathological processes take tlieir 
origin/* Numerous examples arc given in which this disease caused a 
reduction in the number of red corpuscles in a cubic millimeter of blood 
from about 0,000,000 to the neighborhood of 2,000,000. From one sixth 
to one eighth of all the red corpuscles usually circulating in the body 
are destroyed in 24 hours at certain stages of the disease. 

A mild, rather prolonged, usually non -fatal type of Texas fever was 
also observed in these experiments. It is largely an autumn disease, 
and manifests no symptoms of Texas fever to the unaided eye. In this 
mild, non-fatal form the rate of destruction of blood corpuscles is less 
rapid than in the acute form. 

The microorganism which causes this destruction is thus described: 

Wlion blood is drawn from the shin during the [acute form of Texas] fever and 
examined at one© with high powers (500 to 3,000 diameters, Zeiss apochrom., 2 mm , 
oculars 1 and S) certain corpuscles will be found containing two pale bodies of a 
pyriform outline. One end of each body is round and (lie body tapers gradually to 
a point at the other. They vary somewhat in size in different cases, but th© two 
bodies in the samo corpuscles are as a rule of the same size. They are from 2 to 4 ft 
in length and 1.5 to 2 ji in width at the w idest portion. Tlieir tapering ends aro 
directed toward each other and usually close together; their rounded broad ends 
may occupy various positions with reterence to each other. They may be seen 
together with the axes of the bodies nearly parallel or they may be far apart, the 
a$©s forming a straight line* * * * The bodies themselves have a homogeneous, 
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pale appearance, contrasting markedly with the inclosing red corpuscles from which 
they arc sharply outlined. There is no differentiation into peripheral and central 
zone, and no granular appearance of the body. Several slight variationsin the appear- 
ance of these bodies at different times have been noted. The smaller forms are as 
a rule homogeneous; the larger forms are very frequently observed to be provided, 
jn the rounded end of tbe pyriform body, with a very minute spherical body proba- 
bly not more than 0.1 to 0.2 fi in diameter, which contrasts dark with the body 
itself. In several cases it manifested a brilliant luster with very high powers. In 
the largest pyriform bodies there was seen in the center of the enlarged end a some- 
what larger round or oval body which seemed to take the place of the smaller body 
or else be associated with it. '1 liis second body was from 0.5 to 1 /< in diameter. It 
changed its appearance w ith the focus. At a low position of the objective the para- 
site appeared dark with a light round spot in the enlarged end. At a higher position 
of the objective the inner body appeared dark, inclosed in the lighter pyriform out- 
line. One or both of these bodies w'ere observed in some of those forms undergoing 
ammhoid ehauges. v * v 

While only a few parasites may circulate in the blood, tbe infection may reach 50 
per cent or even more in the internal organs. The parasites as they appear in the 
capillaries differ somewhat in form from those iu the circulating blood. * * # 

Of the internal organs the kidneys usually contain the. largest numbers; not infre- 
quently from 50 to Hi) per cent of all the corpuscles are infected. 

These parasites were observed in a free state (due to the disintegra- 
tion of the infected corpuscles) in the blood from the heart muscle and 
in the kidneys. None were found free in the circulating blood. 

The mild ( usually aut umnal) cases of the disease * * * are characterized by 

the presence of the smaller stages of the parasite. While the pyriform bodies are 
not entirely absent they arc very rare. * * 

In the mild type we ha\e from 5 to 50 per cent of the red corpuscles in the circu- 
lating blood in levied for a period of from one to five weeks. * * * In the fresh 

preparations of blood this small stage of the parasite is as a rule invisible. Rarely 
we may observe it on the very border of the corpuscle as a round pale spot about 
0.5 /u iu diameter, which does not change its place. When dried lilms of blood are 
stained in alkaline methylene blue t he parasites appear as round coccus-like bodies 
from 0.2 to 0.5 /u in diameter and situated within the corpuscle on its border. They 
sometimes appear as if situated on the border but outside of tbe corpuscle. As a rule 
only one is found in a corpuscle. In many cases a division of the coccus-like body 
into two parts could be clearly made out. 'flu* sepaiation was noticeable as a paler line 
and a constriction at either end similai to the division of certain micrococci. 

Inoculation experiments, in which a comparatively small quantity of 
blood from diseased cattle was introduced under tbe skin of healthy sus- 
ceptible cattle, resulted in a severe and even fatal infection. 

The experiments with ticks at the experiment station of the Bureau, 
near Washington, L>. O., covered four years. In 1889, “in the field con- 
taining the ticks only, and in which Southern cattle at no time entered, 
all three exposed adult natives took the disease. In the field contain- 
ing Southern cattle from which the ticks had been picked no disease 
appeared. Finally, in the two fields which contained Southern cattle 
and ticks together, three out of six natives became diseased. * * * 
[In 1890] ticks were hatched artificially and placed on cattle with the 
result that Texas fever appeared in every case.” 
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These results were further confirmed in 189? and 1892. In 1892 in du- 
plicate experiments susceptible cattle were exposed to North Carolina 
animals, which latter were kept free from ticks by picking off daily all 
ticks that could be found. Thus none were allowed to propagate. This 
exposure without ticks induced not a single case of Texas fever. u The 
conclusion from these experiments that the tick is necessary to cause 
infection in Northern cattle may be regarded as demonstrated.” 

The life history of the tick explains why natives placed in an infected 
inclosure at various intervals before the appearance of the young ticks 
will all contract the disease at the same time, and why Southern cattle 
which receive no more accessions of young ticks become harmless in 
twenty-five to thirty days after leaving their tick-infected pastures. 

In one or two years at the North, adult Southern cattle did not loso 
their immunity against Texas fever. Two calves from Southern parents, 
but born near Washington, when exposed to Southern animals, devel- 
oped mild eases. 

These experiments demonstrate the important fact that one attack of Texas fever 
does not necessarily protect the animal from a second attack. Of the eighteen [recov- 
ered] cases seven may be said to have remained practically unaffected during the 
second exposure. Of the remaining eleven three died during the second exposure. 
* * * If a preliminary mild attack could be induced by artificial means the fatal 

effect of a second attack might be averted. 

Perhaps the simplest manner of producing a mild, usually noil-fatal, attack is to 
expose cattle on pastures which have been infected with ripe, egg-laying ticks at 
some specified time in the fall. * * * 

In the latitude of Washington we found in 1889 the middle of September a con- 
venient time for the infection. In more, northerly latitudes the exposure should be 
correspondingly earlier. Cattle exposed in this way take Texas fever invariably, 
but the mortality is praotioally zero. Such animals may die of a second attack dur- 
ing the succeeding summer, but a second mild exposure during the following autumn 
may furnish a sufficient protection. Inasmuch as the recovery from e\en severe 
attacks of Texas fever is usually complete and not followed by any permanent 
debility, such mild attacks would not be likely to cause any permanent injury to the 
exposed animals. 

Cattle may be deprived of ticks on a largo scale without the use of any disinfec- 
tion if the following plan be adopted: Two large fields in a territory naturally free 
from cattle ticks are inclosed. The tick-bearing cat tie are put into the first imlosuro 
aud kept there about fifteen days. They are then transferred to the second inclosuro 
for the same length of time. Thirty days after the beginning of their confinement 
they may bo considered free from infection. The cattle drop the ticks as they ripen 
in the inclosures. By being transferred to a second (or even a third) inclosure they 
are removed from the possible danger of a reinfection by the progeny of the ticks 
which dropped off first. It is evident that such inclosures can only be used once a 
season. 

Conclusions,-- *(1) Texas cattle fever is a disease of the blood, characterized by a 
destruction of red corpuscles. The symptoms are partly due to the uiuemia pro- 
duced; partly to the large amount of debris in the blood, which is excreted with 
difficulty, and which causes derangement of the organs occupied with its removal. 

(2) The destruction of the red corpuscles is due to a microorganism or micro par- 
asite which lives within them. It belongs to the protozoa and passes through sev- 
eral distinct phases in the blood, 
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(3) Cattle from the permanently infected territory, though otherwise healthy, 
curry the micro-parasite of Texas fever in their blood. 

(!) Texas fever may he produced in susceptible cattle by the direct inoculations 
of blood containing the micro- parasite. 

(5) Texas fever in nature is transmitted from cattle which come from the perma- 
nently infected territory to cattle outside of this territory by the cattle tick (/Joiipki* 
Ins laris), 

(B) The infection is carried by the progeny of the t icks which matured on infected 
cattle, and is inoculated by them directly into the blood of susceptible cattle. 

(7) 8ick natives may be a source of infection (when ticks are present). 

(8) Texas fever is moie fatal to adult than to >oung cattle. 

(9) Two mild attacks or one severe attack will probably prevent a subsequent 
fatal attack in every case. 

(10) Sheep, rabbits, (iiiiuca pigs, and pigeons are insusceptible to direct inocula- 
tion. (Other animals ba\c not boon tested.) 

(11) In the diagnosis of Texas fever in the living animal the blood should always 
be examined microscopically if possible. 

Report upon investigations relating to the treatment of lumpy- 
jaw, or actinomycosis, in cattle, D. Ji. Salmon (Bureau of Animal 
Industry , Bui. No. Fob tso.'j, pp. DO, plates N). — A statement of the 
controversy between the officials of the Bureau of Animal Industry 
and the Illinois Board of Live Stock Commissioners regarding- animals 
affected with lum]>y -jaw; the official correspondence on this subject; 
estimates of the loss suffered by owners of condemned cattle; a 
citation of authorities to show that aclinomyeosis is not transmitted 
from bovines to man; experiments to test the contagiousness of acti- 
nomycosis; cost and effect of the iodide treatment; success of indi- 
viduals using iodide of potassium; notes on treatment and post-mor- 
tem examinations; and illustrations showing diseased animals. 

[n 1892, 18f> animals affected with actinomycosis in various stages of 
the disease were treated in (liieago by the Bureau of Animal Industry. 
To test the contagiousness of actinomycosis, 21 healthy cattle were tied 
in the stable between the diseased animals, so that the former were 
forced to eat food soiled with the discharges from the tumors, and to 
inhale the breath from the diseased cattle. At the end of four months 
these 21 head were slaughtered, when post mortem examination showed 
that all were unaffected. 

The diseased cattle were given iodide of potassium internally. 

in treating actinomycosis m rattle with entitle of potassium the dose should never 
exceed 1 gram (one-fourth dram) for every UK) pounds live weight, the proper dose 
being from 8 to 12 grains (2 to 3 drama), according to the siy,e of the animal and the 
extent of the lesion. This dose may be given from five to six days, when the ani- 
mal will show slight symptoms of iodisin, viz., discharge of thick mucus from the 
nose and excretion of tears. The manure will become rather dry, but that is easily 
repaired by giving a dose of (Haulier salts and some bran mash. This will restore 
the appetite, and two days after the last dose is given the animal will be ready for 
another week/s treatment, and soon until a cure is effected. If these precautions are 
taken, no ill effect will result- from the treatment, and if properly fed the animal 
will gain in condition nninihicneed by the medicine. There is, however, a great 
difference as to the individual effect of the medicine on animals^ but auy farmer who 
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takes an interest in seeing liis stock doing well .will easily perceive when it is time 
for him to stop and give the animal rest for two or three days. 

The medicine is best administered dissolved in water and given by means of a 
slender, long-necked bottle. * * * 

One dose of medicine is dissolved in about a pint of water, the steer is seized by 
the nose to hold up the head, and the contents of the bottle is emptied into the 
mouth without fixing or securing the tongue in any way. * * * 

The most convenient way is to have the medicine, whic h is easily dissolved, pre- 
pared in a concentrated solution of the strength 1 to 2 (2 drams of the solution to 
contain l dram of iodide of potassium). The drug must he dissolved in distilled or 
rainwater, as otherwise a preei pita te will form from tin* salts present in common 
water. With such a concentrated solution and a measuring glass it is easy to meas- 
ure out. the exact dose for every animal and pour it into the wine-bottle, half tilled 
with common water. * * * 

The amount of medicine used in a single case ought never to exceed 1 pound, equal 
to an expense of $3. * * * When < he tumor is not connected w ith the hony tissue, 

but is lying loose in the connective tissue under the skin, a favorable result, may be 
expected in from two to live weeks, according to the size of the tumor and to the 
susceptibility of the individual toward the elleel of the medicine. It is not- neces- 
sary to continue the treatment until the tumor has disappeared completely, but 
it may be stopped when it has shrunk to about one-third of its original size, and 
the remainder will usually disappear without further treatment. 

November 29, 1892, tw o lots of rattle experimented upon were killed. Each lot con- 
tained forty head, the one consisting of rattle that were supposed to be completely 
cured, while the second lot included all the old chrome eases, where a surresstnl re- 
sult could not be ox pec tod in the time limited for the experiment. * * * 

The forty cattle which were supposed to he cured proved to 1»«* so with the excep- 
tion of two, which had small actinomycotic tumors in the lung containing living 
aetinomyrrs. In nine other cases traces of the disease were found at the place 
whore the tumors had been located, but these traces were so insignilieant, ranging 
iu size irom a pin’s head to a bean, that they did not amount, to anything. 

The first lot won* all iu good condition, some of them very fat, and the greater 
part of the second lot also were, in a very satisfactory condition, only a few of 
them being really poor. A noteworthy fact is that only two out of each lot had 
actinomycotic lesions in the internal organs, in all eases in the lungs. This would 
hardly have boon the ease it the cattle had not been treated, in some eases a few 
small nodules, in si/e from a millet seed to a pea. containing a cheesy , greenish 
detritus mass, were found in the wnl 1 of the small intestines, but. a. inieroseopieal 
examination of these lesion* gave negative results with regard to actinomycosis. 
The final result of the investigation was that out of the first lot 28 were passed 
as fit for human food, while the two cases affected with actinomycosis m the lungs, 
w ere condemned. Of the other 40 only 5 were passed and 35 condemned, though 
many of them were big fat steers with the lesion located on the jaws and no inter- 
nal lesions of any kind. The tumors on the greater part of these did not contain 
any pus, ami the granulomatous tissue had undergone a tibrous metamorphosis, and 
subsequently did not contain any netmoniyces possessed with regenerative power. 

Of the 80 cattle slaughtered on November 29, 43 were prouounoed practically 
cured ami tit for food by the inspectors of the Bureau of Animal Industry, and 25 
were pronounced to be completely cured and fit for food by the State veterinarian. 
Considering that this number included 40 of the very worst cases taken for experi- 
ment, the result can not but be considered as extremely satisfactory. If the conclu- 
sions of the Bureau inspectors are taken, the result is a cure of 53 per cent Of the 
affected animals. 

December 2, 20 more head of cattle were killed. These had been stabled in the 
same ham as the restand had been treated from throe to six weeks each with proper 
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interval*. * * * They were all- pronounced cases, but only the soft tissues were 
involved. The lesions were about the same as those in the first lot, hard, fibrous 
tumors, the size from a goose egg to a child's head, located in the loose connective 
tissue under the shin in the submaxillary or sublaryngeal space. They all recov- 
ered completely, and at the post-mortem examination no traces of the disease were 
found except in two cases, a hard, fibrous induration in the skin, where the tumors 
had been. They were all passed as fit for human food. 

With 85 animals which had been under treatment, and which were 
slaughtered January 27 and 28, the results were as follows: 

The number found on post-mortem examination to be cured was 68, or 80 per cent 
of the whole number. Of the 17 condemned as not cured there were internal lesions 
of actinomycosis in tho lungs of three. About per cent of this lot of animals, 
therefore, showed internal lesions. 

Of tho w hole number under treatment, which were killed and examined, viz, 185, 
there were found to lie cured 131, or about 71 per cent. The number allowing inter- 
nal lesions was 7, or 3.8 per cent of tbe animals in the experiment. 

This result is extremely gratifying, and proves that a large proportion of the ad- 
vanced eases of actinomycosis are curable by tbe internal administration of iodide 
of potassium. If taken in tbe early stages of the disease, there is no doubt that 85 or 
90 per cent w r ould yield to this treatment. 

The more destructive locusts of America north of Mexico, L. 

Bruner ( Division of Entomology , Bui. No. 28, pp. 40. jig*. 21 ). — This 
bulletin, which is supplementary to Bulletins Nos. 25 and 27 of the 
Division of Entomology (E. S. R., vol. in, pp. 55 and 907), contains illus- 
trated accounts of nineteen species of Acridiinm u which have occurred 
in this country in such numbers as to attract particular notice, or which, 
from their known habits and relationships, are liable tobecome injurious. 
Each species is fully described in all its stages, so far as these are 
known, and its range and particular habits are given.” 

The following species arc described: American locust (Bchistocerva 
americana ), large green bush-locust (Acridium shoshone), small green 
locust {A. frontalis), long- winged forest locust ( Dendrotettix longipennu) 9 
differential locust ( Melanoplus differ entialix ), robust locust ( M . robmtus ), 
two-striped locust (M.bivittatm), detestable locust (A f.fwdm), devastat- 
ing locust (AT. devastator), narrow-winged locust (M. unguxtipennw ), 
herbaceous locust (M. herbacevx ), Rocky Mountain locust (if. xpretm), 
jesscr migratory locust ( M . atlanix), red-legged locust (M.femurrnbrum), 
]ead-colored locust (if. plnmbens ), Pezotettix enigma, pellucid- winged 
locust {Camnula pellucida), long-winged locust (Disxoxteira longipemm ), 
and pale-winged locust (Z). obliterata). 

The bollworm of cotton, F. W. Mally ( Division of Entomology* 
Bui. No. 29, pp. 73, plates 2).— A report on an investigation of the cot- 
ton bollworm [Ileliothis armigera ), in continuation of that presented 
in Bulletin No. 24 of the Division of Entomology (E. 8. R., vol. II, p* 
740). The subject-matter is arranged under three general heads: 
Habits and natural enemies, remedies, and bacteriological experiments 
with insect diseases. Tabulated data are given for observations on the 
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amount of injury caused by the bollworm to corn and cotton. In the 
fields examined the damage to cotton is estimated at 18 per cent, which 
is probably much higher than the average. The damage to corn is 
comparatively slight under ordinary conditions. Among other food 
plants of the bollworm mentioned in this article are tobacco, tomatoes, 
peas, beans, and wild ground cherry (Physalis pubescent). Observations 
on the insect in its different stages and on parasites and other natural 
enemies are given. A number of insects, the ravages of which are often 
mistaken for those of the bollworm, are briefly described. Experiments 
with lights and with poisoned sweets are reported, which confirm pre- 
vious conclusions regarding the inefficiency of these means of repres- 
sion. Aqueous decoctions of pyrethrum having failed to destroy the 
bollworm, cold and hot oil extracts of this insecticide were tried. The 
emulsified hot-oil extract was much more effective than any other 
preparation of pyrethrum, but. whether this preparation can be made 
practically useful is doubtful. Experiments with corn as a trap crop 
again showed that this was a reasonably satisfactory means for mate- 
rially decreasing the ravages of the bollworm on cotton. 

The plan to he recommended to the planter for lifting the trap-corn method of pro- 
tecting liift cotton against bollworm injury may be summed upas follows: When 
planting the cotton leave vacant strips of live rows for every twenty-live of cotton 
to be plauted in corn. At the earliest possible time plant one row of this with an 
early maturing sweet corn. It should not be drilled in too thickly, since only a 
minimum number of plants and ears is desired. During the silking period of ibis 
corn frequent careful examinations must be made us to the number of small white or 
brownish banded eggs, hardly larger than a pinhead, found upon them. As soon as 
no more fresh white eggs are found each morning, the silks and ends of the ears 
should be cut away and fed or burned in order to destroy the young worms and the 
eggs. A few eggs may he on the leaves of the plants, and since no more growth is 
to ho made, they also should he cut and taken from the field. * * * 

The next planting should be three rows of dent corn, drilled in late enough to 
bring the silking period about the first of July or a little later. These rows catch 
immense numbers of eggs and larva*, hut should he left, to mature, in order that the 
natural enemies which parasitize the eggs and prey upon the larvae may not he de- 
stroyed. Furthermore, the cannibalism previously discussed, which occurs in this 
corn under such crowded conditions, reduces the number of worms reaching matu- 
rity to a minimum, and these can well he allowed to escape if the natural enemies 
ho saved thereby. To trap these escaped individuals, the fifth and last row of 
the vacant strips should be planted to sweet com at a time calculated to make it 
roach full silk about August 1, when the moths begin issuing again. This expedient 
allows the planter to save the second planting as a crop. The corn produced in this 
way is large enough in quantity to pay for the expense of cultivation and manage- 
ment, and the sacrifice made iu cropping the five rows with corn instead of cot- 
ton. * * * 

If the first two plantings are well managed, the number of the earlier broods will 
be so reduced that the August brood will not be capable of inflicting great injury, 
and in less infested regions the third planting may even become superfluous. 

It is not necessary or advisable to crop the entire plantation with corn and cotton 
as recommended. The end will be attained if 5-acre strips of alternate corn and 
cotton be planted for every fifty acres of cotton. 
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The bacteriological experiments described in this report are prelim- 
inary in their nature, and have thus far given only suggestive results. 

Distribution and consumption of corn and wheat (Division of 
Statistics, Report, Afar., 3893, pp. 16). — 'Notes and tabulated data re- 
garding the crop of corn aud wheat in the United States in 1892, the 
stock on hand March 2, 1893, the amount consumed in the locality 
where the crop was grown, and the amount put on the market. 

Report of the statistician ( Division of Statistics, Report No. 102, 
n. ser ., Mar., 1S95, pp. 75-95). — This includes the following articles: 
Agriculture in Alaska, foreign official crop estimates, European crop 
report, wheat crop of the world, and freight rates of transportation 
companies. 

The wheat crop of the world for the year 1892 is summed up as fol- 
lows: 


Wheat crop of the world is 


Contiiu uts. 


UiihIivIh. 


North America 

South Amorioa 

Europe 

Asia 

Africa- 

AiigtralftHia 


500, 548, 549 
47.549 418 
1,012,017, X78 
Itftff. '071, 770 
34, 384. JfKt 
37, 090, 221 


Oraml total 


2, 347,008,035 


Climatology of the cotton plant, I\ H. Mull ( Weather Korea it, 
Bid. No. S, pp. 68, charts 6, map 1 ). — This monograph is intended to be 
simply “an introduction to the study of cotton and its climate.* The 
data which it contains have been collected from “numerous United 
States (Government reports and publications, the files of the Commer- 
cial and Financial Chronicle, many agricultural pajiers and magazines, 
and books relating to the cultivation of cotton in the United States 
and foreign countries.* The subject is discussed under the following 
topics: History of the cotton plant and its species — origin of certain 
varieties, origin of green seed cotton, the extent of the cotton belt, soils 
best adapted to cotton culture; a general discussion of those countries 
where, cotton is cultivated to any extent — West Indies, British India, 
Mexico, Australia, Brazil, Argentine Republic, and Egypt; the general 
climatic features prevailing in the southern United States during the 
preparation of the land for the planting of the seed — three regions of 
the cotton belt defined; the climate of the seed-planting season — soil 
temperatures, germinating temperatures; the growing period of the 
plant and its weather conditions; character of the weather best suited 
for the production of fiber during its process of formation; the picking 
season and its weather; comments on years of good and poor crops; 
and discussion of temperature charts. 
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The bulletin is illustrated by charts showiug the temperature of the 
summer and winter months in the northern, middle, and southern por- 
tions of the cotton belt, and by a map adapted from the Tenth U. S. 
Census, vol. v, showing the extent of the cotton belt in 1892. 

Climatic feat urea prevailing daring the preparation of the land for the planting of the 
Med , — The winters of the South are seldom severe,, and the temperature rarely reaches 
zero except in the more northern latitudes of the cotton region, and not often even 
there. It is a well recognized fact among cotton planters that those portions of the 
comitry where the changes of temperature are sudden and the fall reaches zero dur- 
ing every winter and sometimes frequently during the same winter, will permit of 
too short a period between frosts to enable the col ton plant to perfect its growth and 
mature its fruit. A careful comparison of [ the tables of temperature for from ten to 
twenty-one years with the map showing the area of the cotton belt] will show that 
wherever the altitude or lai it tide causes the temperature to range low during the 
winter and spring months the cultivation of cotton is correspondingly reduced to a 
minimum. 

The climate of (he need-planting newton* — The heavy frosts in the South have gener- 
ally ended by April 15, and there is little danger of the .voting cotton plant becom- 
ing hilled if it is planted so as to germinate about May 1. It, is customary, there- 
fore, to put the seed in the ground from April 1 to May 10, the time depending 
largely upon the locality in the cotton licit. With the exception of the extreme 
South the cotton that is planted before April 15 is apt to become reduced in its 
vitality by cool nights that prevail during the first half of April. In most sections 
of the cotton belt light frosts, with occasional killing frosts, frequently retard the 
growth of vegetation during the first weeks of April, particularly in the northern 
limits of the region. It is, therefore, customary in those portions of the belt to 
delay the planting until the first week in May so as to escape this period of cool 
weather, * * * 

The, seasons of rain are so distributed throughout the spring months as to keep 
the atmosphere and soil in a condition generally suited for tin* full development of 
the young plant, and that causes the roots to take a deep hold of the soil and the tap 
root of the subsoil preparatory to contending against the drouths of summer. A 
very wet spring will cause the plant to form numerous surface roots, to the great 
sacrifice of the tap root and those (hat tend downward. l T ndcr these conditions tho 
dry season that usually prevails during the summer months will soon cause tho 
plant to wither and shed its ** squares," because of the dry condition of the surface 
soil in which it is forced to live, and iu which it must secure the moisture 
required for its growth. * * * Experience has taught that the rains must 

he distributed during tin* spring and early portion of summer while the plant 
is young and while it min its blooming state, so as to keep the soil in the condition 
best suited to yield up its food elements to the rapid demands of the growing 
limbs, leaves, and buds; but at the same time there must he ample sunshine, 
because the cotton plant loves the * * * sun, and during its entire life 

must have an extra quantity of warm rays. If thrives best in that climate where 
the atmosphere is well warmed by the almost vertical rays of the sun. * * * 

In the middle section of the cotton belt, 4b days out of 100 produce cloudy weather, 
while of days are entirely dear. The [tabular record] shows that 52 days in 100 
throughout the middle portions of the belt are likely to produce rain during the 
spring of the year. * * * 

By May 1 cotton planting has become general throughout the entire area of tho 
cotton belt.. Alter the close of the second week in Mav frosf is not likely to occur, 
and, although there may he a few cool niglds, the cotton plant in its young, tender 
condition stands a very fair chance in alt sections of the country under consider- 
ation* By a glance at the tabic of temperatures for May we will see that the mean 
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minimum Tanges above 52° at all stations, and at tbe majority it is above 80°. 
The minimum temperature, even at the extreme northern stations, never falls below 
85°, and at 25 out of 31 stations furnishing continuous records the minimum is never 
lower than* 40°. 

Soil tempm'atures . — Soil temperatures furnish interesting data for comparison with 
air temperatures in the study of the subject of the climatology of plant growth, 
* * * It is observed that under the influences of the occurrence of high temper- 
atures and the generally prevailing fine weather after April 20 the Boil becomes 
rapidly wanned and tbe seed quickly germinates and is generally very well started 
above the surface of the ground by tbe middle of May. The seed usually takes from 
fivo to twenty days to come up, if the soil is kept comparatively warm and the rains 
have been sufficient to supply tbe needed moisture. 

The growing period of the plant and its weather conditions . — This period might be 
properly termed tbe season from “chopping out” to the appearance of the first 
bell. In the central portions of the cotton belt this time is generally from June 1 
to August 1. The first bloom opens early in Juno and the first boll forms early 
in August. During this period in the life of the plant there must be a large sup- 
ply of sunshine and only so much moisture as will furnish the plant with what it 
needs, and at the same time not make the soil so dqmp as to cause too rapid multi- 
plication of surface roots nor cause too great a growth of what farmers term 
“weed” — that is, rapid development of stalk and branches to the detriment of 
flow r ers and fruit. The atmosphere must not be very dry, but there must be that de- 
gree of moisture present that will readily become absorbed by tbe soil at night in 
tbe shape of dew, with occasional good showers through the season. The surface 
soil must be often stirred during this growing period so as to permit of free circula- 
tion of air through the soil, the penetration of the warm sun’s rays, and the con- 
densation of moisture from the atmosphere as it circulates over the soft land at 
night and in the cool early morning. In this manner much of the moisture required 
by the roots will be secured, although rains may not be frequent, and at the same 
time an ample supply of sunshine and warmth will give the young bmls vigor and 
cause tliem to open promptly and bring forth healthy, well -developed bolls. 

Experience has shown that the above conditions arc required during the growing 
season to produce the best results in cotton culture. Now let us see what are the 
actual climatic conditions prevailing in the cotton belt during the months of June 
and July, and note in what respects they comply with the requirements and in what 
points they fail. To bring out these features, tables taken from the files of the 
Weather Bureau have been prepared. A careful examination of those tables will 
present tbe striking fact that the weather conditions during these two months come 
very near filling all the requirements of tbe perfect cotton culture. * * * During 
the months of June and July rains are not ordinarily heavy, and floods occur only at 
long intervals. * * * The largest number of rainy days that occur during the 
two months usually take place at stations along the Atlantic and Gulf coasts. At 
stations in the interior the rain is not so frequent, but with tbe exception of some 
of the stations in Texas there is never less than ten normal rainy days in each month, 
thus furnishing ample moisture for all the demands of the cotton plant while in its 
blooming season. Much rain daring this period is decidedly injurious to the plant, 
because the flowers are so singularly constituted that if water accumulates in the 
cups formed by the petals and sepals rapid decay will take place, caused by fer- 
mentation of the gelatinous substance generated at tbe base of the flowers, and the 
forms will shed off and the yield of the plant be correspondingly decreased. # # # 

Much cloudy weather during this period is almost as injurious as continual rains, 
for the reasons already stated — the cotton plant is a sun plant. Now a glance at 
our tables will show that the normal conditions throughout the cotton belt are very 
favorable for the grow T th of such a peculiarly delicate plant. If the season during 
April and May has been propitious, the tap root is deep in the soil at this stage of 
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ib© plant and the snpply of moisture brought up from below is amply sufficient for 
all demands if a shower falls occasionally. * * * 

This plant can stand a much longer drouth while blooming than almost any other 
vegetation, and hence the fall of rain should not be more frequent than one© in three 
or four days, and the showers should be very light, permitting as much as possible 
the largest amount of sunshine. [Tables show] that the number of days on which 
rain is apt to fall during these two months does not exceed 51 j>cr cent at any point 
in the entire region of the cotton belt, and at most placets it generally does not ex- 
ceed 40 per cent. The average number of sunny days during June and July is 56 
per cent. At many of the stations, however, the percentage of perfectly clear days 
is greater than that given above for the entire region. * * * 

These records show a very uniform condition of the temperature that is so suitable 
for the successful cultivation of the cotton during its flowering period. 

Character of weather best united for the production of fiber during it* proven* of forma- 
tion . — The first boll generally opens early in August, the interval from the first bloom 
to the first boll being about forty to fifty days, the shorter interval being required 
later in the season. The plant continues to bloom during the month of August and 
until the latter part of September, but its powers in this regard are steadily reduced, 
ns the vitality goes more and more into growing the already formed bolls and bring- 
ing them to maturity. * * * 

During this period of the history of the cotton plant there must be an abundance 
of sunshine and a small amount of moisture. * * * In September the probability 

of rain in the northern section of the cotton belt is as 1 : 4, or one clay in four may pro- 
duce rain. The normal rainfall for this month in the same region of the cotton belt 
is 3.03 inches, so that the eight days of precipitation may produce on an average 
0.38 of an inch each day. This indicates a dry month in its normal condition, and 
therefore very favorable for gathering the staple. The large per cent of sunshine, 61 
per cent, causes the bolls to open rapidly and preserves the fiber in its purest white- 
ness. The tables of rainfall and days of rain and cloudiness show that this character 
of weather continues through October, thus furnishing two months of fine season 
for gathering the crops. In the central portion of the belt we find a similar condi- 
tion of the cast of the sky. The probability of rain in September is 27 per cent 
out of 100; and the per cent of cloudy days is It, or 56 per cent of sunshiny 
weather. The normal rainfall for this section for September is 4.74 inches, or 0.50 of 
an inch for each of the 8 days of rain. There is more rain throughout the southern 
belt than in either of the other two. The normal is 5.72 inches, the probability of 
rain is 1 :3, or 33 days in 100 may produce rain. The per cent of cloudy days is 44.8. 
So that during September there is a probability of 55 days of sunshiny weather in 
100 . 

The picking season and its weather. — The months of autumn arc spent in gathering . 
the staple, and l>y the end of November, if the season is favorable, "almost the entire 
crop will be picked. All that the cotton planters desire during this period of the year 
is that frost will be delayed as late as the last week in November and that after 
the middle of September heavy rainstorms will not occur, but that showers, if 
they come at all, shall be light aud not frequent. * * * It is not often in the 

South that heavy rains occur in autumn, and monthly averages seldom go above 3.50 
inches, hut more frequently fall below 2 inches. The winds are also generally light, 
so that the cotton is not greatly damaged by being driven out on the ground and 
stained. * * * 

According to charts very carefully made from the records of 100 stations over the 
Southern States, the normal time of frost for October 15 passes as far north as Kit- 
tyhawk, Charlotte, Chattanooga, Nashville, Cairo, Dodge City, and Fort Elliott, 
While the frost line for November passes through Charleston, Atlanta, Starks ville, 
Vicksburg, and Palestine. W© may safely assert, therefore, that usually there will 
be good picking season, as far as the temperature is concerned, until November 1» 



ABSTRACTS OF REPORTS OF FOREIGN INVESTIGATIONS. 


Roots, potatoes, and fodder corn, T. Stt aw and C. A. Zayitz 
(Ontario College 8ta. Bui A r o. tftf, Feb. 7, IMSj, pp. H).— Notes and tabu- 
lated data for tests of varieties of turnips, mangel- wurzels, carrots, 
sugar beets, potatoes, and corn. The largest yields were given by 
white -fleshed turnips, long mangel wurzels, white carrots, and dent 
varieties of corn. The yields of corn fodder varied with distance of 
planting and size of the variety. Mammoth Southern (sweet) gave the 
best results when the plants were 42 by 12 inches apart; Wisconsin 
Earliest (white dent), 30 by 12 inches; Oompton Early, 30 by 4 inches. — 
A. 0. t. 

termination experiments, A. Lyttkens ( Beriittchc for Ar 1S!)1 
rorande Frlikon t roUauHtaltcrnm rerlmmhct , Stockholm , AS'//.?, pp. 22 J- 
222 ). — Investigations have been conducted at the seed control station 
at Nydala (Sweden) to study the effect of tl»e soaking of seeds previous 
to the germination test. One lot of seed was soaked in distilled water 
for eight hours, and was then plaeed in the germination apparatus; 
another lot was put. into the. apparatus at the same time without any 
previous treatment. The following table shows the results: 


Influence of previous* Hooking on Ihe germination of need*. 
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89. 57 
90. 10 


AUik 

»* dmt*r, 18 BompUirt 

Timothy, 14 namplrs. 

lVt <***i 

nl u or- ! 

Total per eeiiti 

IVr cent £«*r 

Total per coat 

minuted. 


ruinated. 

£01*1)1 United. 


ns 


rs 


% 


i i 


M 


M 


M 


: M 

»c? 

& 

a 

$ 

Z 

| 

! *8 

a 

o 

i 

1 

£ 

© 

"s 

A 

1 

A 

■a 

•% 

l 

t_ 

1 

A 

7. 90 
45.55 

2 85 

! 

7 18) 1 

i 

; 2. 85 





41 . 05 j 

53 45 
! (31.00 j 

: 44.50 





12. 55 

19.50 1 

01. O0 





5. 05 

8. 50 

1 71.05 

72. 5<f 

; 44. 70 

34. 10 

44. 70 

34.10 

2. 95 

2. 25 

i 74 00 

74.75 

! 22.50 

1 23.55 | 

07. 20 

57.05 

2.15 

2.20 

70.75 

70. 95 

12.15 

14.90 

79.35 

72.55 

1.85 

1.50 

78. 00 

78. 45 

3.95 

6.06 ! 

83. 30 

78.00 

0 80 

i 0 80 

79. 40 

79.25 

2.20 

3.60 1 

85. 50 

82.20 

0. 85 

| 0. 40 i 

! 80,35 

j 79.05 

| 1,80 

2,25 

1 87.110 

84.45 

2. 40 

| 2.50 J 

82,05 

82. 15 

I 1.30 

i 

2.05 

88.60 

80.50 

82.05 

82. ir* : 

i 


88. 00 

80, 50 



32.50 

13.75 

# . ! 

I 





4.05 

4.10 



11.40 

13. 50 







100. 00 

100. 00 



100.00 

100. 00 
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Witli rod clover G series of experiments gave the same result with 
and without soaking, 14 series higher results after soaking, and 20 
series lower results after soaking; witli alsike clover 4 series gave the 
same result with and without soaking, 1 series higher results after 
soaking, and 8 series lower results after soaking; and with timothy 2 
series gave the same result with and without soaking, 8 series higher 
results after soaking, and 4 series lower results after soaking. 

The author concludes that previous soaking has no definite influence 
on the final result of the germination test, at least as regards the clover 
seeds; the influence on the energy of the germination process, however, 
is plainly noticeable; tin 4 soaked seeds germinate largely during the 
first few days, so that not until the fifth or sixth day is the sum of the 
percentage of germination equal in both cases. 

The Skara seed control station (director Dr. O. Nybinder) studied 
the question of the influence of varying length of soaking on the ger- 
mination process (/or. ci/., p. 22.4). A sample of fir seed was soaked 
nine hours and twentydive hours, two trials being made in each ease 
with 200 seeds. 


Effect on germ'nmiion of mwking fir forth different lengths of time . 


AfU*r U lionrat’ Monkiug 

AlU‘r 2f» ImimC Koakiug. . . . 

A it«*r HI* lioitfH' soaking A 

After 120 hours’ soaking v 


IVr rent germ i nut *‘«l. 


First 

' Somml i 

A\< k rag«>. 

lii.il 

trial. 

K't. :> 

S3 r> 

S3. 5 

St 0 

SO 

si r» 

Ml 0 

s7 r> 

KK 3 

77 ;> 

' m o 

(is. 3 


I 


*Noi from the sample used in the Hrst t wo ovpei intents 


These experiments in connection w itli those of previous t \ ears confirm 
the opinion that forest seeds ought to be soaked lor about twenty four 
hours previous to the germination test, although special eases may 
occur when*, the length of the soaking period may be shortened or some- 
what lengthened without any danger to the germinating power of the 
seeds. — F. w. woll. 

Determination of crude fiber in feeding stuffs with the aid of 
the centrifuge, W. Thobnuii (<'hnu. Zttj., pp, ;>M, :><>:>). — Sub- 
stances containing npieh fat are freed from fat by treatment with ether 
in a tube fitting the centrifuge, and the ether extract is then separated 
by whirling the tube for a few minutes, pouring off the ether extract, 
and washing the, residue with ether. The digestion with dilute acid 
and alkali is carried on in the same tube, heating each time in a boiling- 
water bath and stirring the contents of the tube with a glass rod. 
After each digestion the tube is whirled, the supernatant liquid poured 
off through a weighed filter, and the residue washed twice with water. 
Finally the residue is brought on the filter, washed with alcohol and 
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ether, dried, and weighed. The filter is burned and the loss on igni- 
tion, less the weight of the filter, taken as crude cellulose. 

The author gives the results of a number of parallel determinations 
on rice meal, ground barley, and sunflower-seed cake, which agree within 
0.2 per cent; but no comparative trials with other methods are given. 

It is claimed that the method is both accurate and rapid. Eight de 
terminations can be made in three or four hours.— E. w. A. 

An investigation of Swedish fodder plants, A. G. Kellgren 
and L. F. Nilson (Kgl. Landthrwlcs. Ahul. Randlingar och Tidshrift, 32 
(1893), pp. 1-32 ). — An economic, botanical, and chemical study of a unm- 
Imr of fodder plants, mostly from northern Sweden, from the provinces 
of Dalame and Norrbotton. 

Methods of analysis. — (1) Dry matter: The air dry samples were cut 
into small pieces and dried for forty-eight hours in an air bath at 70° 
C.; they were then ground and sifted through a 1 mm. sieve, and left 
in the air for some time. About 3 grams of this material was heated 
at 100° 0. in a current of 00 2 until the weight was constant. 

(2) Ether extract: 5 grains of air-dry material dried for three hours 
at a temperature below 95° 0., was transferred to a Soxhlet extractor 
and extracted with alcohol and water-free ether for six hours; after 
completed extraction the ether was distilled off, the flasks dried for 
one half hour at 100° 0., placed in a desiccator to cool, and weighed. 

(3) Nitrogenous substances: Determined by the Kjeldahl method. 
The separation of the group into amides, digestible and indigestible 
protein, was made according to Stutzer’s methods. 

(4) Crude fiber: The Weende method was followed. Three grams of 
substance was used and the results were corrected for ash and nitrogen 
in the residue. 

(5) Mineral matter: The residue from the determination of dry mat- 
ter was ignited on thin platinum disks (1 by 5 by 7 cm.) in a muffle 
oven at a low heat. 

The chemical composition of the grasses and sedges studied is given 
in the following table: 
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Composition of Swedish forage plants. 


Name. 

Moisture. 

Ash. 1 

Criide 

cellulose. 

Crude 

fat. 

Crude 

protein. 

Nitrogen- 

free 

extract. 

GRASSES. 


i 

j 





1. Red top (Agrostis vulgaris , With.) : 

Per cent. 

Ter cent . 

Per cent. 

Per ec7it 

Per cent. 

Per cent. 

Air-dry i 

8. 07 

4.73 

26 51 

1.40 

0.81 

49 30 



5. 14 

28. 84 

1.62 

10. 67 

53. 73 

2. Wood-fiair grass (Aira flexuom, L ) • 





Air-dry * 1 

7. 60 

4.25 

29. 80 

2. 58 

7.81 

47.84 

Dry 


4 CO 

32 34 

2 71) 

8 46 

51.81 

3. Baldingera [ Vhalaru] a ruiid inacea y L.: 
Air dry ! 

7 r»o 

9.04 

29 23 

1.60 

9. 39 

42. 58 

Dry--- 


10. 43 

31,62 

1. 73 

10. 16 

j 46. 06 

4. Blue-joint grass ( Calamagrosti * \ 


strirta, Triu ) : 1 





1 


Air-dry 

7.14 

3.31 

34.70 

1.42 

5.57 

47.66 

Dry 


3. 56 

37. 37 

1, 5,{ 

6.21 

51.33 

6. Spear grass ( (Hyceria ti>ectabilis, M. 



andK.). ('ut in July . 







Air-dry 

7.34 

8 30 

31.06 

1 59 

9,06 

42. 65 

Dry 

. 

8.96 

33. 51 

1.72 | 

9. 78 

46. 03 

6. Spear grass ((Uycena tpectalnlu f M 







and K ). Cut in September : 



1 




Air-dry 

7. 86 

; 7.28 

26.15 

2.16 

11.50 

45. 05 

Dry 


1 7.90 

1 28 38 

i 

2.34 

12 48 

j 

48. 90 

7. Mountain meadow glass (Poa at - 



pin a, L.) ■ 



I 25 64 




Air-dry 

9.11 

3.76 


2.40 

6.19 

52 90 

Dry 


4.14 

1 28. 21 

i 

-> 64 j 

6. 81 

58. 20 

8. June grass (Poa pratensit, L )• 



Air dry 

7.76 

7. 11 

; 31 69 

2 10 i 

7. 37 

43 97 

Dry 


7.71 

34. 36 

2 28 

7.99 

47.66 

Average for dry matter in 1-8 1 



| 6 55 

! 31.83 

2 08 

9 07 

| 50.47 

SEDGES AND RUSHES. 

. | 






9. Bog sedge (Carex acuta, L.). Cut 


| 





July 29 at Dalarno. 







Air -dry . 1 

8.71 

3 03 S 

26 81 

2 34 

11.50 

47.81 

Dry . 


3 32 

29. 37 

2.56 

12.60 

52. 15 

10. Bog sedge (Carex acuta , L.). Cut 



July 2u at Non button. 

i 






Air-dry 

8 04 1 

4 98 

26 87 j 

2. 33 

7.30 

50 28 

„ Dry... 


5 41 

29 22 ! 

2 53 

8. 16 

54.68 

11. Carex ampiillacca, (rood 







Air-dry 

6 96 ! 

4 08 

26. 16 

2 15 

7.19 

53.46 

Dry .. 


4.38 

28 11 

2.31 

7 73 

57.47 

12. Smaller bog sedge (Carex cieimtosa. 



h.)i 

, 






Air-drv 

8.08 

3. 67 

26. 50 

2.05 

12.50 

47.20 

Dry. 


3.99 

28. 83 

2.28 

13. 60 

51. 35 

111. Slender- leaved sedge {('at rx jUi - 



/omw, b.) ; 







Air dry 

c. on 

4.53 

28 54 

2 29 

9. 12 

48 59 

Dry 


4.87 

30 66 

2. 46 

9. 80 

52. 21 

14. Carex irnyua, Sin. : 







Air-dry 

7.01 

4,09 i 

27.24 

2 92 

10.87 

47. 87 

Dry 


4.40 

29. 29 

3. U 

11.69 

51.48 

15. Scaly clnl> rush (St irput cortpitasus. 





Air-dry 

7.21 

2. 35 

23. 68 

2. 02 

9.04 

54.80 

Drv 


2. 53 

25. 52 

2.18 

10.71 

59. 06 

10- Slender rush (Jmicus fihfonni* x L.): 







Air-dry 

8.44 

f>. 28 

24. 58 

1.87 

12.56 

47.27 

Dry . 


5. 77 

26. 85 

2.04 

13. 72 

51 62 

Average for dry matter in 0-10/ 


4. 33 

28.48 

2.43 

| 11.00 

53,75 
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Amount and digestibility of nitrogen in Swedish forage plants 


Nitrogen. 


Name. 

GRASSES. 

1. Kodtop ( Agrmtis cubjans, With.). 

Air-dry 

Total. 

Per cmt. 
1.57 
1.71 

Amide. 

Per a ut 
0. 24 
0. 27 

Digest- 

ible. 

Per cmt. 
1.02 

1. 12 

Per cent 

d !C- 

05,5 

2. Wood- hair grans (Aim tlc.rnntta, L ) : 




Air-drv 

1.25 

0. 22 

0 94 

75.2 

Dry 

1 25 

0. 25 

1.02 


ii. Maiding* ra [Phalanx] aivndmacea, L 





Air-dr\ 

) 50 

0.41 

1.09 

72. 7 

Dry - 1 

1 02 

0. 45 

J. 18 


4. Blue joint gras* (Calamayriwti* stiirtu, Tim.) : 





Air-dt \ ; 

0. 92 

0. 20 

O.fSO 

75.0 

Dry 

] 00 

0 22 

0. 75 


5. Spear grass (<iti/niua spectabdit, M. and K ). Cut in 





July* 





Air-do 

1.45 

0. 28 

1.18 

81.4 


1 50 

0 20 

1.27 


6. Spear tiroes (tJlgcena *p*'< tahitin^ A! and K.) Cut in Sop 



t i*m her. 





Air-dry r 

1 K| 

0 29 

1 44 

78 9 


\> on 

0 2] 

J. 50 


7. Mountain inoadou grasa (/*oa alplna, L.). 





Air-drv - . .. 

0 99 

0 20 

0. 70 

70.9 

Orv ... 

1 09 

0. 29 

0. 82 



8. Juno grass (Pott prafatxtx, L.). 





Air dn 

I 18 

0 22 

0. 92 

78.8 


1 98 


t 01 


Avetago lordrymuttei in 1 8 

1 1 45 j 

0. 22 

l 09 

75.5* 

hKlM'bs AVt» KI'hHKS. | 

r • j 




9. Bog seilg v (f'tnrr a< uta y L ) Cut Jul\ 29 at Oalarne 

i 




Air-dr> . ‘ 

j 1 84 ! 

0 22 

! 1.10 

02 0 

I try 

i 2. 01 

0.25 | 

1.27 : 


10. Bog wedge (Paa’j acuta, h > (hit .Inl t \ 20, at Norrbnlten* 





Air-drv - 

! 1 20 . 

0 20 ! 

! 0 05 

54. 2 

Bis / . 

1 1.20 1 

0.22 i 

0 71 j 


11. Pa rex cnupultacea, (loud 


1 


i 

Atrdiy 

1 15 

Oil; 

0.01 1 

! 59 0 

Drs . . 

1 22 

0 15 s 

0 00 ! 


12. Smaller bog sedge (Caiet ctrt pdom, I. ) 

1 , 

i 1 




Air-dry 

! 2 (Ml I 

0. 10 

1 05 

52 5 

Dry 

; 2 1 8 i 

0 11 

1.11 


1H. Slender lea vc'd sedge (Pat <u filtjot I. ) 

i 




Air-dry 

1. to | 

o. to 

0 78 

59 4 

^ Dr\ 

1 50 i 

0.17 

0 82 



14. vare.r inigva, Sin.: 





Air-dry .... ' 

1 74 . 

0. 14 

0.98 

50. 2 

On ' 

1.80 j 

0. 15 

1.05 


15. Settle club rush (tinrpus ctcupdotut, L ) . 





Air-drv 

1 59 

0 10 

0. 89 

50. « 

Itrs 

1.71 

0. 17 

o. m 


10. Slender rush (J uncut Uhfunnn, L J * 





A ir-dry * 

2 01 

0. 02 

1.22 

05.7 

Drs...' 

2 19 

0 08 

1. 14 


Average for diy matter in 9 10 j 

1. 75 

0. 24 

1 00 

| 5. 081 

A Kijuals 0 8 per cent digestible protein in dry matter. 



t K<iuals 0 9 per rent digestible protein in dry matter. 




The annlyses are accompanied by information as to the distribution 
and manner of growth of the various plants, their economic value, 
adaptability to more extended culture, etc. We give below a resuind 
of the paper: 

Or annex . — 1. J tad top (Ar/rostis wvlgarix, With.): This is one of the 
most* frequent grasses in the valleys and also in the fields of northern 
Dalarne; it seldom grows higher than 25 inches; it is leafy and with a 
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slender stem ; it is well adapted to pastures and lustily prized for that 
purpose. Jordan, Bartlett, and Merrill found the digestion coefficient 
tor crude protein to be 00.4 per cent (artificial digestion coefficient 05.5 
per cent, see above). 

2. Wood-hair grass (Aim flexnoHa, L.): This grass is abundant even 
in the driest aiul poorest places; lienee is one of the best field grasses 
for northern Sweden. It grows best in clearings after pine forests, but 
is also found near and above the forest line. Its growth is variable; in 
open places the root leaves are short and juicy, forming a deuse rosette; 
in forests they grow long and slender, and are fewer in number. The 
latter form is best adapted to pasture for cattle, the former for horses 
and sheep. It seems to be unable to stand barn -yard manure. In 
northern Sweden A im jh.vuom lias the reputation of favorably influ- 
encing and even increasing the fat content of milk. 

3. JluUihujvm | Phafarht] annuli naira* L. : This is one of our largest 
grasses. It is leafy, well liked as a forage crop for cattle, grows far north, 
and may be cut several times. It grows only on well drained ground, 
in northern Duhtrne, preferably along shallow lake shores with stony 
bottom. In culture experiments conducted for a long series of years 
from 1S57 and on, at the experimental grounds of the Swedish Agricul- 
tural College, this grass grown on a stiff* clay soil, in 1SI0 produced a 
yield of Hi tons of hay per hectare (7 tons per acre) in three cuttings; 
only half of this yield was secured on moist ground. 

4. Blue-joint grass (Pahnnaprostis * -trivia, Trin.) grows in all moist 
fields. The steins and leaves of this glass are somewhat hard; hence 
it makes an inferior ha t > . Jt will grow even in marshes. It grows 15 
to 50 inches high, blossoms in July, and lias ripe seed in a month. 
Chemical analysis would indicate interior \alue as a fodder. 

5. 0. Spear grass ((Hyccria sptvtabilis, M. ami K.) will grow very tall 
even to SO inches high. It has been mentioned of late as a promising 
fodder plant. It will grow farther south than the above-mentiond 
grasses. Three crops may be secured during the year. Analyses 
given in the table are averages of two samples taken in the beginning 
of July while blossoming, and in the middle of September before blos- 
soming. It will be noticed from the analyses that the fall sample eon- 
tains more protein and ether extract and less crude fiber than the July 
sample. 

7. Mountain meadow grass (Poa alpina , L.) resembles Van praUnxis, 
but is shorter, with stems 10 to 20 inches long and shorter root leaves. 
It is well liked as a pasture grass; also well adapted to hay making. 
In the Swiss Alps regions this grass, as well as Meum muitllina and 
Plantayo Montana , are prized most highly as pasture grasses. Poa 
alpina is low in protein, but also in crude fiber; high in nitrogen-free 
extract and in percentage of digestible protein substances. 

8. June grass (Poa pratenms, L.) is common on sloping, well-manured 
ground in Dalarne, and is always most, luxuriant during the year when 
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manure is applied. It is well adapted to pasturing. The stem is 25 to 
30 inches high, and the herbage is fine and makes a soft, palatable hay. 
Meadow hay from Dalarne contains 10 to 15 per cent of this grassland 
is saved for horses, while cattle and sheep receive meadow hay of infe- 
rior quality, and sedges. This grass blossoms in Dalarne in the begin- 
ning of July, and the seed is ripe the middle of August. It is very 
persistent on manured ground. 

According to the chemical composition the above grasses are to be 
ranked in the following order: Olyeeria , Baldingera [Fhalaris] arundi- 
nacea and Agrostis vulgaris , Aira flexuosa, which may be considered 
about as valuable as the two species of Foa , and Calamagrostis striata . 

Sedges and rushes . — These are generally considered of inferior value 
as forage plants. It is, however, likely that this opinion ought to be 
modified ; in northern Dalarne whole regions are found where all pas- 
tures are made up wholly of these grasses, and the dairy products made 
there are nevertheless in every way first-class products. 

9-14. Car ex acuta , L., 0. ampulla cea. Good,, 0. empitosa , L., C< fill- 
formis , L., and C. irrigua , Sm., are all used as hay for cattle ; <7. ampul - 
lacea and C. filiformis are eaten with avidity by pasturing cows. In 
Dalarne the former is considered the most valuable as a forage plant of 
the five sedges mentioned. The low protein content of the sample 
analyzed does not coincide with this opinion, but it is possible that the 
lateness of the season when the sample was taken (beginning of 
August) accounts for the discrepancy found. Carex acuta is also a 
valuable fotlder; it is large and rougliish. (J. filiformis grows large, 
but the leaves are few and very slender; C. empitosa and C\ irrigua 
are smaller varieties. 

15, 16. Scirpus empitosus , L., as w r ell as Jnncns filiformis, L,, are both 
doubtless of less feeding value than the true grasses, but they never- 
theless fill a place among the forage plants of mountain regions. 
Scirpus may be considered equal to the best varieties of sedges; it is 
developed early in the spring, which is decidedly in its favor. It grows 
to a height of only 10 to 12 inches, while J uncus is often 5 feet high. 

Considering the average chemical composition of the true grasses 
and of the sedges and rushes, as given in the preceding table, it is 
very striking that the percentages of the valuable constituents, pro- 
tein, fat, and nitrogen-free extract, are higher, on an average, in the 
latter, more despised plants, and the crude fiber content of these is 
lower than that of the true grasses. The digestion coefficients for the 
protein compounds in the two groups indicate that the true grasses are 
more digestible, and, calculated on the quantity of digestible protein in 
the dry matter, these are found to contain 6.8 against 6.3 per cent digesti- 
ble protein in the sedges and rushes. This difference is not large, how- 
ever, and the inferior feeding value of the sedges and rushes must be 
explained in some other way; the more rough isb, sharp leaves and 
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stems, which make them somewhat less palatable to cattle, may partly 
explain the problem. It is certain, however, that they produce a soft 
and aromatic hay, which is well liked by cattle and horses. Being 
grown far north, with an abundance of pure water rich in valuable 
mineral constitutents, they have a finer, more delicate foliage, and are 
thus more palatable to animals than the same varieties grown farther 
south would be. 

The sedges and rushes are never allowed to form ripe seeds when 
cut for hay in the fields of the northern mountain regions, and there is 
thus no chance for loss of seeds and the valuable protein compounds 
contained in them. — F. w. woll. 

Importance of asparagin as a food nutrient, S. Gabriel (Zeitseh. 
Biol., 29 {1892) pp. 115-125 ). — The author reports numerous experiments 
with rats, from which the inference is drawn that asparagin may be of 
value as food, but first becomes of import ance when the albuminoid 
supply of the food is deficient. lie refers to observations in connection 
with Weiske’s experiments on asparagin. Weiske found that asparagin, 
like albuminoids, hindered the depression in digestibility of the carbo- 
hydrates liable to occur when they are fed in large quantities. The 
author likewise noticed that the feces of animals fed on nitrogen-free 
food gave a distinct reaction for starch, showing that this substance 
was being imperfectly digested, while in the case of .animals receiving 
asparagin the feces were free or nearly free from undigested starch. 
This leads to the suggestion that action of asparagin is perhaps only an 
indirect action, favoring the thorough digestion of the carbohydrates 
of the food. — E. w. A. 

Advantages of allowing cows to drink at will, Backiiaes (Schlrs. 
Landw.j ahs . in Molk . Ziff., 1893 , No. i, p. 40 ). — The trial described was 
made to test the advantages of having watering troughs in the stalls, 
allowing the cows to drink at will. 

A herd of Dutch cows was kept for a time in ordinary stables, and 
water brought to them twice daily; they were then changed to stalls 
having troughs in each manger with constant water supply; and after- 
wards they were changed back again to the ordinary stables and 
watered twice. The milk yield increased, on an average, 0.53 liter per 
cow daily, and there was no decrease in fat content. The increased 
yield is calculated to be about 100 liters per cow annually. Unfortu- 
nately the abstract does not state the duration of the periods. The 
cows drank a little less when allowed to drink at will than when 
watered twice a day. The author mentions several advantages from a 
hygienic standpoint. — e. w. a. 

Composition of milk and milk products, n. D. Richmond 
[Analyst, Mar., 1893, pp. 50-58 ). — This is a report for the year 1802 of the 
work done in the laboratory of the Aylesbury Dairy Company. During 
the year 25,931 samples were analyzed, all but a few of which w r ere of 
jnilk and dairy products. The results are summarized and bring out 
22004— Ho. 9 6 
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some interesting points. Analyses of 13,106 samples of milk as received 
for delivery to customers showed the average composition for the year to 
be: Total solids, 12.71; fat, 3.91, and solids-not-fat, 8.80 per cent; spe- 
cific gravity, 1.0320. 

u During the first three months of the year the qtinlifcy of the milk 
was fully up to the average, but in the latter months a depression, 
especially in solids-not-fat, was noticed. This causes the yearly aver- 
age to be the lowest yet observed, lower than last year. 

“ As usual the highest percentages of total solids and fat are to be 
found in November, while, as is frequently the case, the lowest occur in 
June.” 

One casein which the solids-not-fat were especially low was found to 
be due. to an abnormally low milk sugar content. 

Butter had the following composition: 

Composition of butter. 



1 French lmtt-cr. fresh. 

French lull ter. salted. 

1 Kngliah butter, milled. 


Range. 

Average.! 

Range. Average 

Range. 

Average, 


Per cent. 

Percent. 

Percent. * Per c, nf 

Per wit. 

Per emt. 

Water 

13 211-14 IK* 

13 08 

11.20 14.32 12 80 

11.58 10 40 

13. 09 

Tiit 

S3 12-85 41) 

! 84 30 

81 1)3 85 35 8.1. 41 , 

80 14-80 19 

82. 98 

Solids-not lilt - - - - 

I. 0D- 2 22 

1.03 

2.73- 4.20 j 3.70 

i 78- * 98 

3. 03 

Salt On NolitlH not -tat) ; 

0 07- 0 18 

0. 12 

1.21V- 3.08 ! 2.07 

1. 10- 3.93 

2 14 

V olal ile fail > aeids ' . 

25. 4- 30. 8 

20. 10 

20. 2-32. 8 | 20 10 

1 

24.9 30.8 

28. 10 


* Reichert -WuHiry figure#. 


A butter made from the milk mentioned above an abnormally low in 
solids-not-fat gave the lowest Keiehert-Wolhiy figures — 2 4.0. 

Analyses of tlie iee and liquid portions of frozen milk gave the follow- 
ing results: 


Analyses of frozen milk * 



Ice. 

Liquid 

portion. 

Water 

Per amt. 
96, 23 
1.23 
1.42 
0.91 

0. 21 
1.009 

Per cent. 
85.62 

4. 73 
4.95 
8.90 
0.80 
1.0345 



I’roteids 


Specific gravity ... 

• 


u The quantity of ice amounted to about 10 percent in this case. 
The proportions that the various [solid] constituents bear to each other 
is not markedly different in the ice and the portion which is unfrozen, 
showing that no great separation, if any at all, lias taken place during 
freezing.” In delivering frozen milk to customers, the proper course to 
follow was to strain oft' the ice and throw it away. Thawing the ice 
and mixing the two liquids did not give a uniformly normal milk, as 
the solids would continue to separate out. 
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A series of about 2,930 analyses were made to study the tendency of 
cream to rise on the milk during delivery. The general conclusion was 
that this tendency was overcome by the constant agitation in transit, 
provided the milk was not allowed to stand long enough at any time 
during delivery for the creaming to commence. If this took place the 
shaking was not sufficient to hinder the creaming, and it continued in 
spite of the motion. “ In rounds which were out tor six hours no rising 
of cream could be detected, provided that no long intervals of time 
were permitted in which the milk remained at rest.” 

Comparisons between the Adams and the Werner-Behmid methods 
for fat showed “ practically absolute agreement” In the Weruer- 
Sehmid method, as used by the author, 5 e. e. of milk, 5 <\ e. of water, 
and about 11 e. e. of strong hydrochloric acid are heated in a tube to 
boiling, over a naked flame, until the fat forms a clear layer on the top, 
the tube being constantly shaken during boiling. The tube is cooled, 
25 c. e. oi* ether added, and the whole well shaken. After the separa- 
tion of the two layers, which 44 is practically instantaneous,” the ether 
is pipetted off, a further quantity added, and the, treatment repeated 
three times. The ether is evaporated and the fat weighed. 

Bingle determinations can be made- more rapidly by the Werner- 
Schmid method than by the Adams method; but the former is held by 
the author to be less convenient where a number of samples are to be 
tested, and scarcely as reliable as the Adams method. 

A series of comparisons of the Reichert >WoJlny and tin* Leffimuin- 
Beam methods of determining volatile fatty acids “shows that the 
glycerol saponification ( Left mann -Beam method) gives slightly higher 
results than the alcohol saponification, and this has been confirmed by 
direct experiment. The use of glycerol lias several distinct ad\ un- 
til ges, among which may be enumerated sharper end reaction, clear 
distillate, absence of possibility of loss of ethers during saponification, 
and saving of time.” 

In the discussion following the reading of the report it was urged 
that 15 per cent of water was the maximum quantity allowable >iu market 
butter, though butter direct from the dairy would often contain more 
water. Mr. Richmond thought his results showed that 15 percent was 
a sufficiently high amount to allow. — E. w. A.. 

Comparative trials of the Babcock milk test, It. Heinrich, 
( Molk. Zfg., 1893 , No. 4, pp. 37, 38 ). — A very favorable report on a series 
of trials of the Babcock milk test, made at the Rostock experiment sta- 
tion. The test was compared with the gravimetric method and with 
the laotocrite on numerous samples of normal milk, extra rich milk, 
cream, and skim milk. The centrifuge used for whirling the bottles was 
a more solidly built apparatus than is commonly sold with the machine 
in this country, ami allowed of a velocity of 1,500 revolutions per minute. 
A speed indicator was used. On 27 samples of normal milk compari- 
sons were made of whirling the bottles at rates of 800 and 1,500 revo- 
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lutions per minute. The agreement of the results with the gravimetric 
results was closer at a speed of 1.500 revolutions than at 800. Run at 
1,500 revolutions, the largest difference from the results of gravimetric 
analysis was 0.1 per cent less. In nearly one half of the cases results 
by the two methods were identical, or only differed by 0.02, and the 
average difference on the 27 samples was 0.03 per cent (3.66 by gravi- 
metric and 3.63 by Babcock test). 

At a speed of 800 revolutions the results ran from 0.11 to 0.39 per 
cent too low, averaging 3.44 as compared with 3.66 by gravimetric 
analysis. 

Whirling the bottles for a longer time gave no better results. In 
other words, continued treatment could not make up for the lower rate 
of speed. 

The showing for the lactocrite was slightly inferior to the Babcock 
test when run at 1,500 revolutions, but superior when run at 800. The 
results averaged 3.60 per cent (gravimetric 3.60). 

The results of the Babcock test, run at 1,500 revolutions, on richer 
milk, cream, and skim milk were entirely satisfactory, the agreement 
being within 0.07 per cent of the gravimetric results. 

The author concludes that in the modified form (run at 1,500 revolu- 
tions) the Babcock test is an exceedingly simple method, fully equal 
in accuracy to any in use for determining the fat content of milk. 
Among its advantages over other tests he mentions the following: 

(1) The operation of the Babcock apparatus is simpler and easier. 
The heating of the milk required by the lactocrite test is avoided and 
the measurement is more direct and simple. As compared with the 
Soxhlet apparatus, the glass parts are much less liable to get broken. 

(2) The fat layer in the tube can be kept for a considerable time for 
reference if the cases are contested. It is only necessary in such cases 
to place the tube in warm water and then whirl again in the centrifuge. 

(3) The milk samples may be measured out into the bottles and left 
for weeks before testing without affecting the accuracy of the result. 
The samples cau therefore be kept until a number accumulate and then 
all tested at one time. 

(4) The test is cheaper. At the prices paid in Rostock, the original 
acid mixture for the lactocrite cost 1.39 pfennigs per test, or the new 
acid mixture over 5 pfennigs. The ether for the Soxhlet test cost 
4.1 pfennigs, while the acid for the Babcock test cost only 0.35 pfen- 
nigs per test (about one-twelfth of a cent). 

(5) The cost of the apparatus is also low in comparison with the 
lactocrite and Soxhlet apparatus. — E. w. A. 

A new method for the determination of fat in milk, L. Lie- 
BERMANN and S. SzilKELY (Zeitsch. analyt. Chem ., 32, pp. 168-173),— 
The authors believe the methods in which common ether is used as the 
solvent to be lacking in accuracy, owing to the fact that this solvent 
dissolves other substances than milk fat. Attention has previously been 
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called to tlie matter by one of the authors and by others. When every 
precaution was used it was found impossible to redissolve with sul- 
phuric ether all the extract after drying. This was true when the 
Adams method or drying on sand and gypsum was followed. There 
was invariably an insoluble residue. With petroleum ether, on the 
other hand, there was no such residue, and the percentage of fat found 
was slightly lower than with the sulphuric ether. They report a series 
of comparisons of the two ethers, showing differences in results ranging 
from 0.03 to 0.48 and averaging 0.17 per cent of fat, the sulphuric ether 
always giving the higher result. The differences are so large that it is 
believed impossible to explain them on the ground that the excess was 
due to impurities in the paper, sand, or gypsum which the alcoholic 
ether dissolved. It is urged that the excess must have come from a 
solution of something other than fat in the milk. They mention fur- 
ther that the ether extract was usually yellowish, while the petroleum- 
ether extract w as pure white. 

In view of these facts they recommend the use of petroleum ether. 
They also recommend a new r method which is a modification of one 
already published by Liebermann (Zeitsch. analyt . Chem ., 22, p. 383, and 
£7, p. 470.) 

The method is as follows: 50 e. e. of milk is shaken in a tall cylinder 
with 5. c. e. of potassium hydrate, of 1.27 specific gravity; and then 
w T ith 50 e. c. of petroleum ethei*, of about 0.063 specific gravity, which 
boils at 60° O., and which loaves no residue on evaporation. The emul- 
sion formed is shaken with 50 c. c. of about 96 per cent alcohol, and 
after standing 4 or 5 minutes the ether layer rises. It is shaken 
three or four times, allowing the ether layer to rise each time. This 
suffices to dissolve all of the fat, as experiment has shown. Twenty 
cubic centimeters of the etlier-fat layer is pipetted into a small tared 
flask, the ether evaporated on a w ater bath, and the residue dried at 
11()°-120° and weighed. 

Comparisons are reported on 11 samples of the new method and the 
Adams method or drying on sand, using petroleum ether in all cases in 
place of common ether, the differences between the results ranging from 
0 to 0.08, and averaging 0.049 per cent of fat. 

It is suggested that an error arises in calculating the amount of 
milk taken from its volume and specific gravity; and that this might 
be reduced by taking smaller quantities of milk. 

The advantages claimed for the method are accuracy, rapidity, and 
the possibility of repeating the determination from the same ether-fat 
solution.— e. w. A. 

Report of work done at Swedish experiment stations during 
1891 ( Verksamhcten rid de kemiska stationerna for jordbruket och natin* 
germ under Sr 1891, Stockholm, 1893).— The report shows the activity 
Of the Swedish experiment stations along the different lines taken up 
for study. The great bulk of the work relates to the control of agri- 
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cultural products and foods. Tlie seven Swedish stations are located at 
Skara, Ilalmstad, Kalmar, Vcsteras, Oorcbio, Herniisand, andJoukop- 
ing. Of these the two first mentioned and the Vesteriis and Oerebro 
stations are of greatest, importance. 

The total number of samples submitted for analysis during 1891 at 
all the stations was as follows: Soil, 375; soil amendments, 00; fertil- 
izers, 749; feeding stuffs, 425; water, 214; dairy products, 18,619; food 
products, 234; for detection of poisons (wall paper, clothes, yarn, etc.), 
2,724; technical products, 201; sundries, 119; total, 18,720. 

Materials vml for brihliiu /. — An examination of the absorptive power 
and composition of various materials used for bedding and as absorb- 
ents in stables, made at Jdnkdping station, gave the following results: 


Composition and absorptive power of bvddivff materials , 


Material. 


Aspen shavings 

Piuu shavings . . . 

Birch shavings 

Oak shavings 

Heath litter 

Wheat stiaw 

Ky»* straw . . - - 

Bin lev straw 

Oat straw 

Birch lcar \i;s . 

Oak leaves 

Peat . 

Moor earth 


IT \ gro- 

HC«»piC 

Ash. 

Nitrogen 

Multiple of 

its o\w» 
weight of 
water uh 

moisture 



sorbed by 
water free 
Ham pic. 

Pn rent 

Vn rent 

Pee rent 


x 84 

0 70 

0. 00 

8.1 

8 15 

o. :k 

0. 007 

4 0 

l» 1 58 

ti 27 

0 08 

f> :i 

VI 48 

0 51 

0 0« 

3 il 

7. o:i 

2. :a 

o 71 

8.2 

8. 82 

:: oo 

0. 04 

:t i» 

• 7. W 

a. ao 

0. If 

4 » 

8. 00 

r>. 48 

0. 32 

4,2 

k 24 

8. as 

0 «5 ! 

4. 3 

! It 84 

4 15 

1.14 

4 5 

I 11.04 

o. ao 

1. 10 

a 7 

1 11.14 

0. 41 

0. 42 

10. 0 

! 3 8, IfTi 

1. 12 ! 

I 

o. (Jo 

ir». i 


Fat content of Ktcedish herd milk . — 1 The numerous analyses of milk 
made at the different stations daring tin 4 year form a very good basis 
forjudging the quality of Swedish herd milk. The determinations of 
fat were made partly by Soxhlet’s areometrie method, partly by the 
laetoeiite. 

At Skara, 700 samples of new milk were examined by Soxhlet’s 
method, with the following results: 


Humber 

of 

samples. 

Per cent 
of 

samples. 

Per cent 
of fat. 

3 

0,4 

1.0 2.0 

20 

4.2 

2, 0 2. 5 

140 

20. » 

2. 5 3. 0 

:«)8 

44 0 

H. 0 2.5 

1 05 

23 5 

2. 5 4. 0 

45 

0.4 

4. 0 5. 0 

4 

0 0 

ovei 5 0 

700 

j 300.0 ! 



The number of samples of new milk analyzed at the Halmstad, Vee* 
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ter&s, and Ocrcbro stations arc given in the following table - , witli tbe 
average percentage of fat eontai ued in them. The samples are arranged 
according to mouths. 

Eat content of Swedish herd mill , /SOI. 


Month. 

Halms tad. 

N iimlMsr j Porw . nt 

\ of tat. 

samples. 

Vester&R 

1Vr 

KUmplca. j °* *“ t ' 

Oerebro. 

Numl,c.; iV r 
(Uinijili-x | °* *“*■ 

imml“U A,rer,,s ? 

samples, j °* 

.Taimaiy 

73 

u. 25 

320 

3 22 

61 

#.13 

957 | 3. 22 

February 

261 

3. 11 

946 

3 27 


3 12 

1 300 1 3.27 

Marrli 

401 

3. 19 

1,017 

3 26 

24 ! 

3.21 

1,442 1 3.24 

April 

354 

2 99 

988 

3. 23 

72 | 

3 28 

1.411 | 3.17 

Mav 

126 

3 29 

60S 

3 26 

123 ; 

3 10 

9J7 j 3.24 

June 

202 

3. 10 

092 

3 38 

HH | 

3. 07 

982 I 3 29 

Julv 

114 

3 30 

788 

3 4I> 

23 ' 

3 13 

I 924 ! 3 3S 

.August j 

120 

3. 02 

622 

3 54 

98 ; 

3 40 

1 849 I 3 44 

September 1 

137 

3 00 

717 

3. 56 

51 1 

3 37 

| 9.45 1 3 48 

October, . . 1 

151 

3 30 

m 

3. 48 

16 , 

3 40 

, 858 < 3 45 

November 

56 

3. 13 

r.s« 

3 46 

21 

3 31 

665 j 3 43 

Deremlier j 

HI 

3 00 

7U 

3 42 

35 ; 

3 31 

1 887 ; 3.30 

Sutiin and average* . ! 

2 145 

3.11 

1 tt, 27H 

! 3. 37 

! 713 , 

3. 24 

12, 136 i 3.33 

The average per 

cent of fat tor the 

year, : 

per 

cent 

, is the mean 


of the monthly averages; if all analyst** made are averaged, the mean 
will be .‘hdl per cent, as (he average of more than 12,000 analyses made 
at three different stations during 1S91. 

Analyses of skim milk and buttermilk gave the following results: 
At Vesteras, separator skim milk (101 samples), average 0.2S per cent 
fat; highest 0.81 per rent, lowest 0.00 per cent. Skim milk from ice 
system (00 samples) average 0.00 per cent fat; highest 1.18 percent, 
lowest 0.20 per cent. 

At Oerebro, skim milk (12 samples), highest 0.10 per cent fat, lowest 
0.10 per cent fat. Average per cent fat in buttermilk 0.47, in whey 
0.34 . — f. w. WOLL. 

Agricultural statistics of Denmark, 1891- 92 (Tidsskr. f. Lundoko * 
mmij 12 ( lsu.'i) pp. /-/o, 176- 20/). — A re\iew of the condition of Danish 
agriculture during 1802. The following table gives a summary show- 
ing the excess of the exports over imports during the year ending 
September 30, 1802, and also the value of the products. A minus 
sign means that more was imported than exported. 


Excess of Danish exports over imports of agricultural products. 


Hnm . 
Kortili 
Wool. 



Quantity. 

Value. 



Average for 


Average for 


1891 -’92. 

preeeding 10 

1891 1)2 

preceding 10 



> ears 


> ears 


- 0, 740, 345. 85 

— 5, 308 898 59 

f 5, 118, 800 

$-3,698 400 

iustMid do... 

— 759 810 10 

- 616, 855 00 

- 91 1 , 200 

—723, <100 


— 134 04 } —98 10 

— 1, 822, 400 

- -1,340, 000 


—190. 37 

— 109 42 

- 2, 090, 400 

-1,768,800 


— 77. 38 

— 42. 33 

—562 800 

-321, 600 


—0. 44 

—0. 60 

- 80 400 

— 134,000 



t0, 586, 000 

7, »8«, 400 
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Excess of Danish exports over imports of agricultural products— Continued. 


.4 

Quantity. 

Value. 

1891-’92. 

Average for 
preceding 10 
years. 

189i-’92. 

Average for 
preceding 10 
years. 

Mill products . . 


238, 460. 37 

1,345, 898.50 

»321,00« 

$1,768,800 

Horses 


5, 300 

8, 148 

884, 400 

1, 527, 000 

Oxen and cows . 

do.... 

3,658 

88,471 

4,475,600 

4, 609, 600 

Calves 


1,543 

7,323 

13, 400 

80, 400 

Sheep 


17, 872 

55, 270 

107, 200 

348,400 

Hogs 


19i), 731 

184,454 

4,120.000 

4,430,400 

Meat 

...million pounds. 

*2. 31 

0.07 

134, 000 

536 

Pork 

do.... 

78, 70 

39. 02 

8,127,600 

8,648,000 

Putter 

do.... 

76, 17 

43. 08 

18,518,800 

9,993,200 

Eggs 


12. 00 

7. 00 

1,902,800 

1,072,000 



! 


38,605,400 

27,478,936 

Value of excess of exports . . . 

i 


1 2«7oi »7 ioo~ 

! 

10, 492, 536 


Ten and nine tenths million bushels of cereals were imported, and 
4.2 million bushels exported; of the quantity imported 5.7 million bush- 
els consisted of corn (maize), 5.2 million bushels of which came from 
the United States. The greatest increase in exports, minus imports, 
comes on pork and butter. Denmark now supplies more pork to the 
United Kingdom than any country, except the United States, and 
more than all other European countries put together. The income 
from this article increased 33 per cent during 1892 above what it was 
during the preceding year. 

The exportation of butter decreased a little during 1892, but as the 
price received was higher than during 1891, the value of the product 
amounted to about 1250,000 more in 1892 than in 1891. The exports 
and imports of pork, butter, and eggs during 1892, 1891, and the aver- 
age for 1881-’91 are shown in the following statement: 


Danish exports and imports of pork, butter, am f eggs* 




| Expoits. i 

Imports. 

Excess of exports ovor 
imports. 



18C2. 

1891. 

1881 -’91. 

1892. 

1891. 

1881-91. 

1892. 

1891. 

1881~’91. 

Pork. 

million pounds. 

86 92 

67. 87 

44.11 

8. 58 

5.83 

5.18 

78 54 

62.04 

38 94 

Butler 

do 

ICO. 21* 

101.631 

56. 54 

24. 20 

23.98 

12.65 

76.01 

77.55 

45. 16 

Eggs.. 

..million dozen.. 

33. 50 

12 30 

7. 70 

1.50 

1.80 

0.70 

12.00 

10.50 

7.00 


* 07.08 million pounds went to England. t #8.34 million pounds went to England. 


F. W. WOLL. 
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A new filter pump (Neue ft asserstrahl- Lnftpumpe). — Zeitsch. an yew. Chem., 1893, 
Heft, 0, p. 174 . 11 g. 1. 

An apparatus for maintaining a constant temperature above the boiling point 
of water ( Zur Erhaltung cons fa nier hher dan SiedepnnU des fl'assers ticgendvr Tempera- 
tures), K. 1 1 LSCH. — Ann. Physik and Chan., 15. p. 67; ahs. in Zeitsch. anatyt. ('hem.. 81, 
Ilefi 6*, p. 981. 

A drying oven (Pin Trockenapparat). V. Aomilkt. — Zeitsch. angew. t 'has., 1801. p. 
333 ; ahs. in Zeitsch. anatyt. ('hem., SI, Heft 6, pp. 381-385, figs. 2. 

Respiration in potatoes (Die Respiration der Ha r toff el u ), ,J. Whim. — Verhandl. 
zoolog. -hot. Ges. in fTien, 1891; ahs. in ('hem. Ceutralbl., 1893, 1, No. 7, p. 391. 

The absorption of ftee nitrogen by plants . — Chan News , i>7 ( 1893), p. 148. 

A word on the question of nitrogen assimilation (Noeh ein tVort zur Sticks toff- 
frage ), Frank. — Dent, landw. Presse, 1893, Ho. 19, pp. 183 , 184. 

Successful experiments in inoculating senadella and vetch (Jmpfrersuche wit 
Herr add la und mil cinblii tiger Erie), FttrwiRTH-Mf>i>LiNG. — Dent, landw. Presse, 180 8, 
No. 18, p. 171. 

Employment of yeasts in the quantitative determination of fermentable sub- 
stances ( f eber die JWwendung der llefe zur quantitative!! Hesthnm ung yahrfahiger Hub- 
stanzen), A. Bag. — Chem. Ztg., 1803, No 23, pp. 301,303. 

On Effront’s method of puiifying and keeping yeasts by means of hydro- 
fluoric acid or fluorides (Uehcr das Effron t'sche Verfahren zur Reinignng bezw. Con - 
serrirung der llefe rermiftetst Fhmaure oder Fluoriden), A. Jorgensen and J. C. 
Holm. — Chem . Ztg., 1803, No. 23, pp. 80S, 304. 

Manner of the formation of alkali carbonates in nature ( Die liildn ngsweisc dm ' 
Jlkaliearhonate in der Natur), E. W. Hilgard. — Her. dent . chem. ties., 25, pp. 8624- 
3630; abs. in Chem. t'entralhl, 1803, I, No. 9, p. 480. 

A volumenometer for finding the volume of large samples, especially of soil 
samples (Ein Volumenometer f Hr die ErmiUlnng des Volume ns griisserer Prohen, hesonders 
von Jiodenprohen), B. Taokk.— Zeitsch. angew. Chan., 1898, Heft fl, pp. 30-48, figs. 2. 

Experiments on the effects on meadow lands of manuring and of harrowing 
( Versuche iiher die Wirkung des Diingens und Eggens der Wicsen), ,J. Hansen. — Jmiru . 
Landw., 40, Heft 4, pp. 300-343. 

Green manuring with plants assimilating atmospheric nitrogen ( D Ung ung mit 
Luflstiekstoff samm el n den Pflanzen), Yihrans. — Deut. landw. Presse, 1808, No. IS, pp m 
120,121. 
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On the analysis of ground bone, ground meat, and similar fertilizing materials 

(Uvber die Untersuchuny von Knoehenmehl, FleischmeM und iih nlichui ph osphorsavrc und 
sticlcstoffhaltigen Diingemitteln ), W. II km*. — Zeitsch. angew. Chem ., 1893, Heft 8, pp. 74 - 
79; dim. fit Chem . Centratbl., 1893,1, No. 12, p. 383. 

Loss of nitrogen In manures (Lc« per?** (V azote dans let* fanners), A. MCntz and 
A. Ch. Gihaiid. — Hal. Min. Ayr Pari*, 11 {1892), No.S, pp. 880-890. 

Culture experiments with different foims of nitrogenous and potassic ma- 
nures in the summer of 1891, J. Skhkijkn . — Norsk I.andmantUhUul, 1891, No. 28, 
pp. 283-055, and No. 24, pp. 200-208; aba. in Centratbl. ayr. ('hem., 21, Hifl 12, pp. 
809-812. 

The relation between the time of seeding and the protein content of barley 

E. Jkntys. — Hal. J cad. Sri. Craeone, 1893; abs. in Ceniralbl. ayr. (Item.. 31, Heft 12, 
pp. 829-827. 

Experiments with different varieties of corn for gieen fodder ( rerun eh o mit 
rerschiedmcn Mui shorten zur (Irhufntleryiwninnny), von Ijkkkn w:iui. — Mitt. \ er. 
Ford, favdiv. Vu suchsiresens. llrft 7. pati A pp. 1 19-1.11. 

Forms and colors of Saccharum officinarum ( Formen and Farhen von Saecharum 
offwinannn) , F. Sot/twkdkl and F. Bkn icck k. — Mitt, l evs -St a. Zu< kt rrohr, Semarang, 
Java, pp. 29, plate* 11; abs. in Hot. (' vntvatbl .. Of. No. 1. p. 28. 

Fertilizer experiments on tobacco, .1. llntiAho ok Mk.noo/\. — Hoi. N*l avion 
Agron. de la Kseuela general de Ayr., No. 1. p. 19; abs. ni Centrulbl. ayr. Chun., 2.1, 
Heft ?, pp. 90-92. 

Mammal experiments with turnips, ('. M. Airman. — (linn. News. 01 (1893). pp. 
60-39, 00-08, and 89-90. 

Comparison of varieties of mulberries as food for silkwoims (F*sai d'une 
vomparaison nitre le nnh ier dtt “ du Tonkin ” ei tV a it Ires ranetes (In rnurier), F. Lam- 
ItEItT. — Hnl. Min. Aye., I'mis, 11 ( 1892), Ao. 7, pp. 7 30-7ol. 

Report of the Laboratory of the National School of Forestry. 1886-1891 
{Rapport stir le s Iraiaux fait* an laborafoire de V Meole nationale forest are pendant Itn 
annees 1880-1891 ), Hk.XKV, — Hal. Min. Ayr., Haris, 11 (1891), No. 7, pp. 731-76(0 
Influence of the seeds on the formation of the flesh of grapes and drupes 
( Minfins* der Kerne anf (he Anshdduug de* Fruehltleisehes bet Tranbenbveren and Kernobst), 
Mt'u.KK-TuritGAl. — Jahresber. deni.-srhwciz. Vers. Si a. und Sehule. Ohsi-, Hein- u. 
Gartenbau, 1891; abst. in Hot. Ceniralbl., 64, No. 1 , pp. 20, 27. 

The question of the poisonous character of corn cockle {Zur honiradvnfraye), 
(?. Koknakth. — Hharm. Host, 30 (1893), p.86; abs. in ('hern. Zly., 1893, Report., p. 44. 

The repression of insects by means of fungous diseases < Tierisehe KuUnrpjhin - 
zensehadlinyc totende Hilze und ihrr pra hi invite f ’erwendu ny Inn f erhtyuny (hr erst even), 
E. 8. ZOun. — Journ. Lauda ., 40, U<ft4,pp. 343-380. 

Note on Mytilaspis pomoium ( Note sue le My til a spin pomornm), L. Hkkt and K. 
Louj'hk. — Hnl. Min. Ayr., Haris, 11 (1892), No. 7, pp. 703-708. 

Observations on the occurrence of nematodes on peas (Heobaihfnngen iiber das 
Auftreten eines Nanatoden an Krhsen), Lieijschkk. — Journ. J.andw., 40, Heft t,pp.3‘>7- 
308. 

Comment on Gabriel's paper on asp ar agin as a food nutrient, K. Vorr. — Zeitsch. 
Biol., 29, pp. 126-128; abs. in Chem. Centratbl. , 1898, 1, No. 7, p. 303. 

On the drying of diffusion residues (Heitrdge zur Schnitzel troeknnny), M. MOlmcr 
arid F. Ohlmeu. — Zeitsch. an yew. Chem., 1893 , Heft 6, pp. 142-148. 

On lard ( Ueber Schweimfett), E. Spaeth. — Zeitsch. an yew. Chem., 1893, Heft 3, pp, 
138-130. 

The value of cooking and steaming food and of warming water for milch 

cows (Die Fattening unseres Mi I eh riches mit gekoehtm odor yediimpftvm Fatter und die 
Verabreirlmuy anyewarmter Trdnke). — Molk Zty., (893, No. 2, pp. 11, 13. 

Feeding experiments with rye bran for cows ( Fit tier tings- Hers uch mit Foy yen- 
hide), VON Likhknbkro. — Mitt. J er. Ford* landw. Vcrsuchswcscn s, Heft 7, part 2, 
pp. 148-163. 



EXPERIMENT STATION RECORD. 


784 

Feeding trial with dried diffusion residue for pigs, A. W olff . — Wekelijksche 
Zandbouw Kroniek, 189 3; abs. in FUhling’s Landw. Ztg., 1898, lleft 4, pp. X39, 140. 

Farther investigations on the injurious effects of an insufficient supply of 
protein in the food { Welters Un tcrsuch ungen itber die Schiidlichkeit eltoeissarmer Nah- 
rung), T. Rosenheim. — Arch . Physiol., 54, Heft 1 and 8, pp. €1-71* 

The result of long-continued feeding of food deficient in albuminoids ( Ueber 
die Folgen lange fortgesetzter eiweissarm tr Nahrung), I. Munk. — Centralbl. med . Wis- 
eensck., 1898, No. 10, p. 107 ; abs. in C entralbl. agr. Chem., 21, Heft 12, p. 816 * 
Experiments on the effect of water and of common salt on the excretion of 
nitrogen from the animal body (Einige Venturin' Ubcr den Ein fines des Waeeere und 
dee Kochsalzes auf die 8t i cks toff an eg a be vom Tierhbrper), 1). IHuikmk. — Zcitsch. Biol., 28, 
pp . 237-245; abs. in Centralbl . agr . C hem . , 22, Heft 2, pp. 99, 100. 

Effect of muscular work on the excretion of sulphur ( Ueber den FAnfiuss der 
Muekelarheit auf die Svh wefelu nesch eidun g), C. Keck ami li. Benedict. — Arch . Physiol., 
84, Heft 1 and 2, pp. 27-00. 

Effect of muscular work on the excretion of phosphoric acid (Einflnss der 
Muekelarheit auf die Ausscheidung der Phoephoredurc), F. Klug and V. Olsavszkv. — 
Arch. Physiol., 54, lleft 1 and 2, pp. 1-20. 

The phosphates in milk (Sur lee phosphates du lait), 1)uci*aux. — Ann. Inst . Pas- 
teur, 7 (1898), No. 1, pp. 2-17 . 

Variations in the fat content of milk from day to day, Y. Mkt.andf.ii . — Nordisk 
Mejfrie Tidning, 1892, Nos. 48 and 49; abs. in Milch Ztg., 1893, pp. 23, 24, and in Client. 
Centralbl., 1898 , 1, No. 9, p. 435. 

The composition of butter, with special reference to the percentage of water 
allowable ( Die Zusammensetsung der Butter, insbesondere hinsiehtlich des zuVissigen 
Wassergehalts), Du Roi . — Molk Ztg., 1893, No. 8, pp. 93, 94. 

Influence of rancidity on the content of volatile acids of butter (Influence de 
la ranmdite sur la teneur du bcurre en acutes volatile), Ooymktta. — VJrnl. Lait., 18 
(1893), No. 4, p. 28. 

On ptomaines in cheese ( TJebe r Ptomaine im Kiise), V. Malknciiini .—Zcitsch. 
Nahr.-Untersuch. u. Hyg., 7,p. 7; abs. in (hem. Centralbl., 1893, I, No. 8,p. 397. 

The sampling of milk (Vie Milchproben Entnahme), U. Backiiaus.— Molk. Ztg., 
1893 , No. 5, pp. 49-51. 

A method of determining fat in milk ( Un provide de dosage du heurre dans le lait), 
A. Ruffin and L. Skgand. — Hind, lait., IS (1893), No. 3, pp. 19, 20. 

Determination of the fat content of milk (Zur Bestimmung des Petty eh alts in der 
Milch), Wm&8. — Pharm. Ztg., 38, p. 87 ; abs. in ('hem. Centralbl., 1893. 1, No. 12, p. 889. 

Detection of goat's milk in cow's milk (Nachweis der Ziegrnmiloh in der Kuh- 
mileh), Schaffer. — Schweiz. Wochensch. Chem. u. Pharm., 81 (1893), p. 58; abs. in 
Chem. Ztg., 1893, Report., p. 67. 

Effect of centrifugal treatment on the distribution of bacteria in milk ( Ueber 

die Wirkung des Zentrifugierens und die Verieilung der Bakterien in der Milch), NlKPKR* 
Stapt. — Zcitsch. Nahr.-Unt&'such. u. Hyg., 7,p. 8; abs . in Chem. Centralbl., 1898, I, No. 

8, p. 396. 

On bitter milk, and the sterilization of milk by heating under exclusion of 

air ( Ueber bittere Milch und die Steriluierung der Milch durch Erhitzung unter Luftab - 
echluss), M. Bucisc n.—Zeitsch. Hyg., 13, pp. 81-99; abs. in Chem. Centralbl., 1893, No. 

9, p. 484. 

The sterilization of milk (Zur Milch sterilisierung), K. Flaach ,— Milch Ztg., 1898, 
No. 8, pp. 119-122, and No. 9, pp. 140-148. 

The sterilization of milk on a large scale ( Ueber Milch steri li s ierung im Gross - 
betrieb), Hess E.—Zeitseh. Hyg., 18, pp. 42-48; abs. in Chem. Centralbl., 1893, J, No. 8, 
p. 397. 

How can the souring of milk be postponed, and what is the best temperature 
for creaming milk centrifugally? ( Wodurch kann man die Milch liinger friseh crhvlten, 
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und wekhe Temperatur isi bei der Cmtrifugirung der Milch ah die giinstigste anzusehen f), 
HirrcHm.—Ebnigsbcrgtr land- u. for stw. Ztg., aho FiihUng’s landw. Ztg., 189$, Heft 3, 
pp. 164—1(58' 

On tine raising of cream on the milk route, and experiments with appliances 
for preventing it (Zum Avfrahmen der Milch in Vcrkaufswagen und Versuche mil Rahtn- 
verteilcrn), A, Bkrgmann. — Milch Ztg., 1893, No . 1, pp. 4 , 5; abs . in Cbm. CentrallL , 
189$, 1, No. 9, p. 435. 

The spread of contagious diseases by milk and dairy products ( Die Fcr- 
schlcppmg ansteekendcr Krankhciten (lurch die Milch and Milch erzengnisse , und die 
Erzeugtvng von Krankhciten durch Milch genu 88), Meiikdokf, Weigmann, Neuhauss, 
Schuppan, et al.-Molk.-Ztg., 1893, No. 8, pp. 94-96. 

Separation of butter from buttermilk by the centrifuge {lien dement cn bcurre 
de lait traiU par Vewcmage centrifuge suivi de baratiage), Chevron.— V*lnd. Lait 18 
(1898), No. 10, pp. 75-77. 

Organization and work of cooperative creameries in Denmark (Organisation 
et fonctionncment dee taiteries cooperatives au Danewark), E. LouYse * — JiuL Min. Agr 
Paris , 18 (1893), No. 1 , pp. 4G-64. 

On the causes of abnormal ripening of cheese ( Ucber die Ursachcn und die Errcger 
der abnormalen lieifungsvor gauge bcim Kdse), L. Adamktz.— Milch Ztg., 1893, No. 13, 
pp. 187-190. 

Influence of temperature on the water content of soft cheeses (Ilccherchcs re- 
latives d V influence de la temperature sur la quantity d’eau rcvfermce dans les frontages d 
pdU molle), E. Mmi.—JJInd. lait., IS (1893), No. 11, pp. 83-88. 

Agricultural instruction in France (Das landnirtschaftlkhe Vnterrichtswesenin 
Frankreich), K. BtLMKEH.— Landw. Jahrb 28 (1893), Ucft 1 and 2, pp. 103-228, figs. 6. 
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Massachusetts College. — Tlie annual report for 1802 shows that the attendance 
of students during that year was the largest in the history of the college. Of 
the 192 students present during the year, 10 were from without the State, and the 
remaining 174 represented 110 towns. The- appendix to the report contains a large 
number of useful “facts for farmers,” and a list of good books on a variety of sub- 
jects, such as agriculture, agricultural chemistry, crops, dairying, entomology, feed- 
ing, fertilizers, forestry, fruits, live stock, political science, etc. 

Oklahoma Station. — The board of regents, as at present organized, includes C. 
0. Blake, El Keno, president ; J. E. Quoin, Edmund, secretary; A. A. Ewing, King- 
fisher, treasurer; J. C. Fletcher, Chandler; A. J. *Seay, governor of Oklahoma, wr- 
offieio. F. A. Waugh, P. S., has been appointed horticulturist. 

Roaikmakino — The Oiitaiio Department of Agriculture lias issued a special bul- 
letin on the making of roads, by J. A. Hull, in which the methods of const ruction of 
different kinds of roads are described, and suggestions made regarding the repair, 
maintenance, and improvement of country roads. 

ITnivkksity Extension Work in Aorktt/ii re. — A prospectus of the Agricultu- 
ral Department of the University College of North Wales outlines the system of 
outside work carried oil under the supervision of the college. The work is classified 
as follows; (1) Dairy instruction; (2) classes lor the instruction of schoolmasters in 
agriculture, chemistry, botany, etc.; (3) local classes in agriculture; (4) extension 
lectures; (5) field expeii incuts. 

Three dairy schools have been established in different places in connection with 
the college, and the college also possesses a fully equipped traveling dairy, wbiolfls 
carried from place to place in accordance with arrangements made with local com* 
mittecs. 

The course of instruction for schoolmasters is arranged as follows: First year — 
Agriculture, 16 lectures and 2 field demonstrations; chemistry, 8 lectures; botany, 
8 lectures. Second year — Agriculture, l(i lectures and 2 field demonstrations; agri- 
cultural chemistry, 8 lectures; zoology and physiology, 8 lectures. The lectures are 
as a rule delivered on alternate Saturdays throughout the session. At the end of the 
course a certificate is granted to candidates who have passed an examination. 

“With the view of furthering the promotion of permanent centers of agricultural 
education throughout the country districts, the Agricultural Department is pre- 
pared, in the manner described below, to render assistance to committees formed for 
the purpose of promoting the establishment of classes in agriculture: 

(1) To assist, by means of introductory lectures and otherwise, in the formation 
of evening classes in agriculture. Such lectures will be delivered free wherever the 
local committees guarantee the traveling expenses of the lecturer and make the neces- 
sary local arrangements. 

(2) T'o grant permission to teachers recommended by the committee to attend the 
college course of agriculture for teachers at its nearest center. 

(3) To contribute, as far as the funds at its disposal will admit, towards the 
traveling expenses of schoolmasters attending such courses, 
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(4) To lend wall diagrams, tables, books, illustrative sets of specimens of rdcks, 

soils, manures, plants, seeds, etc. * * * 4 

(5) To conduct examinations for any local exhibition which may he offered fojr tfee 

purpose of enabling students of evening classes to proceed to the college. * * *• 

(6. To furnish plans and instructions for the management of small experimental, 
plats for purposes of demonstration.” 

The college is prepared during the next session to offer short courses of lectures in 
the, principal agricultural centers of NorLh Wales, on the following subjects: Drain- 
age and improvement of land ; laying down and management of pasture ; live stock of 
the farm ; dairying and its successful conditions; the cultivation of vegetables; man- 
agement and rotation of crops; insects injurious to crops; domestic animal pests 
(sheep rot, warble, etc.); the chemistry of soils and manures (artificial ami uatiiwl); 
foods and feeding stuff's; diseases of held crops; and the plants of the farm. 

Since the establishment of the agricultural department of the college, held experi- 
ments have been carried out in many parts of North Wales, and at the present time 
experiments are in progress on the manuring of oats, pasture land, hay, and root 
crops. 

Fkhtimzkiis foh Ti'KNiFK and I’AHTURKS.— The Agricultural Department of the 
University College of North Wales has published repoits on experiments with fer- 
tilizers on pasture lands and on Swedish turnips at a number of places in North 
Wales. In general, the results show’ good returns fiom the use, of basic slag. The 
quality of the slag was found to be \ery important. 

Tkavklinc* Daikiks. — The annual report of the (Queensland Department of Agri- 
culture for the year 1891-92 contains ail account of the work done by traveling 
dairies in Queensland during the year. These dairies are operated under the, direc- 
tion of the Department mid spend ten days m each place visited, giving instruction 
in improved methods of butter and cheese-making. It is stated that while the 
expense of working the dairies is small, they have had au important influence in 
improving the quality of the butter and cheese made in the eoiony. 

FKHTiiiizi.it Jnhpkditok in bulletin No. 2)1 of the Department of Agri- 

culture of Georgia, by G. F. Payne, State chemist, contains notes on valuation and 
methods of inspection; legislation relating to fertilizers in Georgia; an essay ontho 
history, nature, and uses of eommcrcia) fertilizes; analyses, with comments, of a 
fruit preservative, lime, and limestone; tabulated results ot examinations of over 
1,200 samples of materials, including commercial fertilizers, hamit, muriate of pot- 
ash, sulphate of potash, nitrate of soda, cotton-seed meal, minerals, mineral water, 
marls, clay, and natural phosphates; formulas for fertilizer mixtures for different 
crops; and tabulated data on the growth of the fertilizer trade in Georgia since 1874, 

India.'— T im report on crop experiments in the Mont hay Presidency, 1891- *92, gives 
an account of 83 field experiments in different localities with rice, wheat, sugar 
cane, cotton, and a variety of native crops. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGDMTGRE. 

MARCH, 1893, 


Bureau of Animal Industry : 

Kf Bulletin No. 1. — Report on Investigations into the Nature, Causation, and Pre- 
vention of Texas or Southern Cattle Fever. 

Division of Botany: 

Farmer's Bulletin No. 10.— The Russian Thistle and other Troublesome Weeds 
in tho Wheat Region of Minnesota and North and South Dakota. 

Division of Chemistry; 

Bulletin No. 36.— Experiments with Sugar Beets in 1892. 

Division of Statistics: 

Report No. 102 (new series), March, 1893.— Agriculture in Alaska; Foreign Of- 
ficial Crop Estimates; European Crop Report; Wheat Crop of the World; 
Freight Rates of Transportation Companies. 

Report on Distribution and Consumption of Corn and Wheat, March, 1893. 
Report No. 5 (miscellaneous series). — Production and Distribution of tho Prin- 
cipal Agricultural Products of the World. 

Weather Bureau: 

Monthly Weather Review, December, 1892. 

Supplement to Monthly Weather Review for December— Annual Summary for 1892. 
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Agricultural Experiment Station of tiii: Agricultural and Mechanical 
College of Alabama : 

Bulletin No. 42, January, 1808.— (Cooperative Soil Test Experiments. 

Arkansas Agricultural Experiment Station: 

Bulletin No, 21, December, 1802. — Giapes; Some Insects and Fungous Diseases 
ami their Remedies; Spru\itig Apparatus; Apple* aiul Grapes in Aikausus. 
Bulletin No. 22, December. 1802 —Sorghum and Fane Sugar Culture; Simp and 
Sugar Making <m Small Farms; Some Field Experiments with Canteloupes 
and Com. 

Agricultural Experimln r Station of Tin Cxn ekm rv or Cuifurnia: 

Bulletin No. 10(1, February 12, 1803.— ln\ entigutiou of tin Cattle Food* ot Cali- 
fornia. 

Connecticut Aoltcui n r\i E\ri kimevi m uton: 

Bulletin No. tir», Maieh, 1S08, — Common Fungous Diseases and (heii Treatment; 
Freparatiou ol Fungicides. 

Delaware Colli gi Aonicurn k\l JE\i»n;iMr\r maiiov: 

Bulletin No. 10, Deeemhti, 1802.--Can Peach Pot be Controlled bj Spinning? 
A IVdiniinan Report. 

Georgia Enpf.rimi nt Station: 

Bulletin No. 20, Febnian, 1S08. — Fertilizer, Culture, and Variety Experiments; 

Corn and Cotton. 

Fifth Annual Report. 1802. 

AORK’t f I/l URAL FXPLRIMLM StVHoX OF TfIF. rXlVIHSHV oi IDAHO: 

Bulletin No. 2, December, 1802. -Anmmneement and Proposed Woik of the Sta- 
tions. 

AGRICULTURAL fcxPERJMKYI SmiON OF THE UNIVERSITY OF IlLINOISi 
Bulletin No. 22, August, 1802. — Experiments with Wheat, 1801 -'02. 

Bulletin No. 28, November, 1802, — Experiments with Oats, 1802, 

Fifth Annual Keport, 1801-02. 

LOUISIANA AGRICULTURAL EXPERIMENT STATIONS! 

Bulletin No, 20 (2d ser.\ January, 1893.— Tobacco ((rowing in Louisiana, with 
Results ol Experiments at Calhoun, Louisiana. 

Maryland Agricultural Exit, him ent Station: 

Bulletin No. 13, June, 1801.— Straw berries. 

Hatch Experiment Station of the Massac him: ns Agrioulukai. College : 

Meteorological Bulletin No. 50, February, 1808. 

Mississippi Agricultural Experiment Station: 

Bulletin No. 23, February, 1803. — Varieties of Cotton. 

Bulletin No. 24, February, 1803.— Fertilizers for Cotton. 

Technical Bulletin No. 1, December, 1802.— A Chemical Study of the Cotton 
Plant. 
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AoatcrjArntAL Experiment Station ok Nebraska : 

Bulletin No. 2l>, March, 1893. — Meteorological Observations for 1892. 

Bulletin No. 27, March, 1893.—* Experiments in the Culture of Sugar Beets in 
Nebraska. 

Sixth Annual Report, 1892. 

NjjvaI>a Auricplti;kal Experiment Station: 

4£ifth Annual Report, 1892. 

NkW* Jersey Agricultural Experiment Stations: 
t bulletin No. 92, February, 1893. —Feeding Experiments with Horses; Dried 
Brewers’ Grain vs, Oats. 

Agricultural Experiment Status ok New Mexico: 

Bulletin No* 8, November, 1892.— Wheat, Oats, Barley, Rye, Sugar Beets, Sorghum, 
and Canaigre— Varieties Tested, Manner of Planting, lirigating and Cultivat- 
ing; Results Obtained. 

Bulletin No. 0, December, 1892. — Insecticides and their Appliances. 

Third Annual Report, 1891-W. 

Cornkli Lnivkrhity Agricultural Experiment Station: 

Bulletin No. 19, December, 1892.— Sundry Investigations of the Year. 

North Dakota Agrioi itukai. Experiment Station: 

Th ml Annual Report, 1892. 

Ohio Agriculiural Kxpfrimint Station: 

Bulletin No. 15, December, 1892. — Insects Affecting the Blackberry and Rasp- 
berry. 

Bulletin No. 48, February. 1893. — Profit in Spraying Orchards and Vim yaids. 
Oklahoma Aomen. u rai. Experiment Stvhon 

Bulletin No. I, October, 1892. — Tests of Varieties— Oats, Cora, Spring Wheat, 
liish. and Sweet Potatoes. 

Oregon Lxpkuimkm Station: 
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The feasibility and desirability of home mixing of fertilizers have 
been elearly Remonstrated by the stations. The published results of 
inves igations by stations engaged in the examination of fertilizers 
leave no doubt regarding the fact that from suelt raw materials as are in 
our markets, w ithout the aid of milling maehinery, mixtures can be 
and are annually made on the farm, which are uniform in quality, fine, 
and dry, and e<|ual in all respeets to the best ready-made fertilizers.” 

The advantages to be derived from home mixing are so obvious that 
it is hardly neeessary to do more than enumerate them: 

(1) Induction in exp< use . — This is strikingly brought out in a recent 
bulletin of the New Jersey Station. Home-mixed fertilizers represent- 
ing apureliase of 54-0 tons gave an average eost pei ton of 931.3<» at the 
point of consumption. The av erage eost per ton of eight special brands 
selected as t lie most highly concentrated of 212 brands examined was 
#43.50, u or a difference of #12.1 i per ton in favor of the home mixtures, 
which contained at least $2 vvoith of plant food in excess of that in the 
manufactured brand.” 

(2) A definite knowledge of the nature of the plant food employed . — 
Each ingredient can be separately examined by the purchaser, inferior 
materials can be readily detected, ami those best adapted to special 
needs selected. 

(3) The preparation of mixture# suited to special needs of soil or crop . — 
“It is self-evident that an intelligent farmer by home mixing is better 
able than anyone else can be to adapt the composition of his fertilizers 
to the special requirements of his land as well as of his crop.” 

(4) The indirect educational advantages . — This is probably the strong- 
est recommendation of the practice. It will encourage a spirit of in- 
quiry among those using fertilizers, and will lead them to study and 
apply the results of agricultural research, thus contributing much to- 
ward the fixing of the practice of farming on a rational, scientific basis. 

The time has come when the farmer should discard “a system wliieh 
leads him to consider chiefly the rival claims of competing nianufaetur* 
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era rather than liis own needs,” and should by some system of coopera- 
tion buy the unmixed materials for his fertilizers under their proper 
names in large quantities, and tnix them as an intelligent consideration 
of the object desired seems to suggest. 

With the vast amount of station literature sent broadcast through 
the country giving the latest and most reliable information on the best 
sources of supply of fertilizing materials, the most effective mixtures 
and combinations for different crops and soils, and the best methods of 
application, there is no reason why intelligent home-mixing of fertilizers 
should not be generally practiced to the marked advantage of the farm- 
ing community. 


Questions relating to the vitality and purity of seeds have already 
engaged the attention of a number of our stations. The objects and 
methods of such examinations of seeds as the stations make and the 
importance of systematic seed-testing are not fully appreciated in this 
country. The tests thus far made have on the whole made a favorable 
showing for the responsible growers and dealers in American seeds. 
This is especially true of the seeds of ordinary vegetables. But it has 
also been shown that in many instances the farmer is defrauded in the 
purchase of old or impure seeds. The business of seed growing and 
selling is greatly expanding with the growth of our farm population 
and the diversification of agriculture. There is increasing need that 
the stations should keep a watchful eye over the interests of the farm- 
ers in this direction, and that at least the leaders of progressive agri- 
culture in this country should clearly understand what is implied in 
scientific seed-testing. 

The system of seed investigation and control now in vogue in Europe 
was originated by Prof. b\ Nobbe, of Tliaraml, Saxony. The methods 
which he worked out are used with more or less modification in the nu- 
merous seed- control stations in operation in ( lermany and other European 
countries. It was hoped that Prof. Nobbe would consent to prepare 
an article on seed investigation for the Record. When he found him- 
self unable to undertake this work, Dr. Oscar Burchard, of the Botanical 
Laboratory and Seed-Control Station at Hamburg, was invited to write 
the article on this subject, a part of which is published in the present 
number of the 'Record. The plan for the article was arranged by con- 
sultation with Prof. Niobbe, who has kindly written the following as an 
introduction. 

Tlie investigation ami control of seeds for agricultural use, which was developed 
in Germany, and has been in effective operation there and in other European coun- 
tries for a number of years, is happily making headway in the United States. The 
treatise upon the subject by Dr. O. Burchard, of Hamburg, which I have read with 
interest, seems to me well fitted to explain the object, the working methods, and 
the most desirable ways of organizing seed -control stations, and hence to be of serv- 
ice lor promoting international cooperation in the straggle against the exte ns ive 
and disastrous evils which obtain in seed traffic. 



THE OBJECT AND METHODS OF SEED INVESTIGATION AND 
THE ESTABLISHMENT OF SEED-CONTROL STATIONS. 

Dr. Oscar Buiiciiard. 

Thanks to fclie advance in agriculture and tlie increasing effort to 
secure large grain and fodder crops, the production and consumption 
of seed have greatly increased. The commercial aspect of the seed 
industry has steadily kept pace with the demand, and, with the con- 
tinued improvement and widening of commercial relations, seeds from 
many sources and of manifold variety and kind and differing widely in 
value are found in all our markets. Under the influence of competi- 
tion, which affects agriculture as it does other industries, the farmer is 
forced to utilize every means to increase and improve his products. 
One of these means is the use of better seed. Experience shows that, 
next to securing correctly labeled varieties, the quality of the seed 
itself is of the most importance. 

In the estimation of the value of seeds a number of different factors 
have to be considered. Many of these are not easily judged by the ex- 
ternal appearance of the sample. 

A sort of control of the value of the cereal grains has been exercised 
from time immemorial by use of the specific gravity, /. e., the weight of 
a given volume, though this gives only a very imperfect idea of the 
quality. The large size of these seeds makes it comparatively easy to 
judge of their purity.* To form even an approximately correct estimate 
of the value of smaller seeds from their weight and appearance is much 
more difficult, and with clover and grass seeds, which are so important 
for the growing of fodder, it is practically impossible. 

In the year 1 Stiff, Prof. P. Jsobbe, of Tharand, Saxony, made the 
remarkable observation that out of a number of samples of* grass seed 
sent him for botanical examination only about 30 per cent of the spe- 
cies corresponded with what the labels called for. This circumstance 
led to the examination of a large number of specimens of seeds taken 
from the stock of diftereut growers and dealers. It was found that the 
percentages of correctly named varieties of seeds fell far below what 
ought to be expected, and more than that, in most cases the foreign 
admixtures were of such a character as to greatly impair the chances 
of satisfactory development, of the valuable portions of the seed. Thus, 
for example, seeds of meadow grasses contained a large proportion of 
seeds of various wild grasses, the plants from which would shade the 
desirable grasses aud tend to prevent their normal germination and 
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growth. Clover seed contained dodder and other undesirable admix- 
tures. In fact, it tran spired that the whole seed business was in a 
really deplorable condition. 

These observations of Prof. Nobbe led the German farmers to send 
samples of the seed which they purchased to the experiment station 
at Tharand for tests of the genuineness and purity as well as the ger- 
minating power. These three characters came to be recognized as the 
fundamental factors in the estimation of the quality of seed. The 
methods of seed examination which have since become current include 
tests of each of these separately. By uniting the results of these sev- 
eral tests, in each case, an estimate* is made of what Nobbe has termed 
the intrinsic value {(irbrauchawcrth) of a given specimen of seed, and 
their rational interpretation gives the value for practical use {Nutz- 
t Perth) of commercial seeds. 

Thus was established at Tharand, in 1860 , the first seed-testing 
station. This assumed such an importance that kindred institutions 
were speedily established in other places, until to-day there are forty- 
two of these stations in Germany alone, and many more in other coun- 
tries. Their usefulness, which is becoming more and more manifest, is 
twofold. 

It is evident, in the first place, that the estimation of the intrinsic 
value of seeds and the solution of numerous other questions regarding 
their quality oiler to the practical farmer the best possible means for 
judging the value of the seeds he finds offered for sale. In the second 
place the statistical results of the seed tests as they have been made 
through a long series of years show a very marked improvement in the 
intrinsic value, and especially in the purity of the seeds in the market. 
This improvement has been brought about by the united effort of the 
specialist who examines the seeds and the fanners who make use of 
the results of the examinations. Furthermore, the dealers have reaped 
benefit from the system of seed investigation, since sellers of good 
wares are protected from the injurious competition of inferior goods. 
Experience has shown that through the introduction of the seed con- 
trol, notwithstanding the higher prices that have been demanded for 
tested seed, the sales have been in no way diminished. 

The examination of seeds, as has been stated, is not confined to tests 
of purity and germinating power. The Heed-control stations push the 
botanical examinations of seeds in various directions. The advance 
of botanical knowledge of seeds makes it possible to test the purity of 
the less common kiuds of seeds, and to distinguish between different 
varieties as well as species, it is becoming more and more practicable, 
not only to identify the foreign constituents, but also to tell to what 
extent and in what ways the latter are inferior or harmful. And it is 
essential that the botanist by whom the examinations are made should 
be familiar with botany in the widest sense, for it becomes his duty to 
give information as to the material itself, and also to advise as to this 
overcoming of difficulties of many kinds. 
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GERMAN METHODS OF SEED INVESTIGATION. 


Having referred to the objects of seed investigation, we have now to 
consider the methods in vogue among the seed-control stations in Ger- 
many. 

Sampling . — In examining a sample of seed, the first question is 
whether it is a fair one. Does it represent the composition and char- 
acter of the whole lot in every particular? This matter is of very great 
importance and can not be insisted upon too strongly. An t 
error in taking the sample will render the most skillful anal 
ysis worthless. The nonagreernent of examinations of dif- 
ferent samples of the same seed is due in most cases to bad 
sampling. In order to obtain a fair average sample from a 
lot of seed it must, be taken, not from a single portion of the 
whole, but from many different portions. If the lot to be 
sampled is not too large, it can be poured upon a suitable 
cloth, e. </., sacking, on a floor, thoroughly mixed with a shovel, 
and the surface made flat. Successive small port ions are then 
taken from at least ten places, some, at the surface, others at 
the bottom, and all combined in one sample. If the lot is too 
large to be handled in this way, small samples are taken 
directly from the individual sacks by means of a sampling 
tube. The instruments most used for this purpose in Ger- 
many are the well-known sampling tubes devised by Prof. 

Nobbc. These are of two kinds, the grain sampler ( Korn - 
prohcttHtevhc.r) and clover-seed sampler (KlcvprubennU't'her). 

For cereal and similar sized seeds thegrain-sampleiqFig, I ), 
which is the larger of the two instruments, is employed. This 
is shaped like a cane, hollow, provided with a handle 
at one end and terminating in a point at the other. 

It consists of two tubes, one inside the other; both 
are perforated by a series of holes from one end 
to the other. The cylinders may be turned, one 
about the other, so as to open or close the holes. Fio.uimm* 
The point of the instrument is introduced into the 8rtmi>1,1 ‘ 
top of the bag, and pressed downward to the bottom. The 
inner tube is then turned so as to open the holes. When 

f it is filled with seed it is turned back so as to close the holes, 
and the contents thus serve as a sample from the whole 
length of the bag. The tube is 1.2 cm, in diameter, and 1 
meter in length. 

T Por drawing samples of small seeds, especially clovers, tim- 
othy, rape, etc., the clover- seed sampler (Fig. 2) is very much 
fki. 2 . oiover- used. It has a length of 30 cm. and a diameter of Gunn. 
Me* sampler. 2 cm. from the finely drawn-out point there is an oval 

opening 15 mm. long and 4 mm. broad through which the seeds may 
run sidewise into the tube when plunged into the bag. The lower part 
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of the tub© will thus hold a small sample when the tube is withdrawn. 
If, for example, the sample is to be taken from several bags of seed, 
three small portions are drawn from each bag, one near the top, another 
in the middle, and the third near the bottom. These small portions are 
pnt together and make the whole sample. 

Size of the sample. — Accurate results in the investigation of seeds 
depend not merely upon the manner of taking the sample, but also to 
some extent upon its amount. For instance, in determining the purity 
of seed, as will be shown beyond, it is often necessary to take special 
care in select ing the small portion which is used for analysis, and the 
range of error is largely dependent upon the .size of the sample orig- 
inally drawn. Furthermore, the determination of certain impurities, 
e. g., the seeds of certain parasites or the size of the different species of 
seeds, often makes a comparatively large sample necessary. The ex- 
perience in Germany has been such that upon the suggestion of Dr. 
Nobbe the Association of German Agricultural Experiment Stations 
lias fixed upon the following for minimum quantities for samples of 
seeds of the species named: Graminea ?, Trifolium , Lotus, Spcrgula, 
.Lepidium, Pimp hid la, Anclhum, Faniculvm , Canon, Daucvs , Petroseli- 
num, Apium, Pa paver, Moot i ana , lietula , Polygonum, Sorghum , Medina go , 
OrnithopuH sativus, Onobrychis saliva, Vida , Lens, Brassica, Camelina, 
Si nap is, Lac turn, Allium , ( Jichorium , Linum, Cannabis, Alnus, Carpi mts, 
and Coniferw, 100 grains; and Cereal ia, Zen, Phnseolus, Pi sum, Lupinus, 
Faba, Ileliantlius, Beta, Pomacetv, (fie reus, and Fagus, 250 grams. 

It occasionally happens that examinations of seed for disputed cases 
are to be made. For this purpose the average sample is divided into 
two or more portions, of which one or more are to be retained under 
seal. The same is done where the examinations are for use in court. 
For estimation of specific gravity 14 liters are taken, since the impuri- 
ties must be removed before the determination is made, and at least 1 
liter of pure seed is needed for the latter. 

In packing the sample for shipment great care is needed to insure 
against loss or injury. W rappers may break so that part of the sample 
will escape and not enough remain for the needed tests, or the seed 
may be wet and dried and its germinating power impaired thereby. 
Stout, tight boxes are preferable. If these can not be obtained several 
layers of thick paper should be used. 

When the sample is received at the station it is entered upon the 
registry book and its net weight noted. Thereupon preparations for 
analysis are made. The first of these is the making of the “ smaller 
average sample,” which serves for estimating the purity and from which, 
in consequence, all foreign seeds and extraneous matter are to be re- 
moved. 

Quantitive estimation of purity . — In the quantitive determination of 
the percentage of foreign matters it is essential that the “ smaller aver- 
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age sample v should accurately represent the original sample. For pre- 
paring it the so-called pouring method has come to be regarded as the 
best. In this the original sample is poured slowly from a wide-mouthed 
flask into a shallow vessel or upon a large, dean sheet of glazed paper. 
During the pouring portions of the seed are taken regularly with a 
small spoon. These portions, being from all parts of the original, to- 
gether make a fair sample of it.* 

A certain minimum quantity is requisite for the small sample. How 
large ii shall be depends upon the kind and size of* the seed to be inves- 
tigated. Tin*, minimum quantities used in Germany for different kinds 
of seed are as follows: Poa, A (fronds, AUqmrurus, Aira , and Triset um, 2 
grams; Trifoliuni repens , T. hybridum , Holms, Spcrgnla, An Hurras (hum, 
Anethum , Varum, and Fmnienhm , 5 grams; Trifolium p ro tense, T. in- 
mrnatum , Medico go saliva , ilf. Input i no, A nthylds, Phteum, Jjolium. Fes - 
tuea pratensis, Dactyds, Vynosurus, and 1>aucas, 10 grams; Ornithopus , 
Acer, Uhnus, and Ornns, 20 grams; Onobrychis, Sorghum, and Hrassiea , 
25 grams; Ccrealia , Lens, Polygonum , Vida, Union, Ticca, Finns, 
Larir, and Varpinus, 50 grams; and Beta, Pisum, Phaseolus, Faba, Zea, 
Lupin us, Qucrcus, and Fagus, 50 grains. 

The examination is carried out as follows: The small sample which 
lias been prepared as just described and has been weighed accurately 
to the milligram, is designated as (a) and put on a half sheet of glazed 
paper in a pile at the right. Successive portions are then brought to 
the middle of the sheet by a horn spatula and spread out so that the 
individual seeds can be easily distinguished. The foreign materials, 
which are classed as <k foreign mixture,” are sorted out and put in a 
small pile (b) beside (a), while all the genuine seeds, i. c.. those which 
are really of the kind claimed, are put in a pile (c) at the left. This 
operation is repeated, the greatest pains being taken to avoid loss of 
any of the material. A small loss in weight by evaporation of moisture 
and escape of dust is unavoidable, but it is neglected when it docs not 
exceed l or 2 per cent of the whole, as it may be assumed to fall pro- 
portionately on ( b ) and (r). 

The materials which are classified as foreign mixtures (b) may be 
divided into three classes: (1) All seeds of other species or varieties 
than that to which the lot of seeds under examination properly belongs. 
These include not only weed seeds, but also those of valuable cultivated 
plants, even if the latter are sold at the same or higher market price 
than the kind to which the sample is claimed to belong. (2) Genuine 
seeds, i . e., those which are of the kind claimed, but which are evidently 
incapable of germinating, grains with the embryo injured or which are 
otherwise defective. (3) Dead matter, organic or inorganic, including, 
for instance, bits of stalk, straw, dust, sand, pebbles, etc. 

* Good results can also be obtained by pouring the whole sample over the bottom 
of a flat vessel, shaking it slightly so as to spread it evenly, and then taking small 
portions from different parts both at the surface and below. 



798 


EXPERIMENT STATION RECORD. 


When the separation thus described is complete the two portions 
(b) and (a) are weighed separately and tlieir sum (plus the unavoid- 
able but slight loss above referred to) is equal to ( a ). The ratio, 
of (c) to (a) } expressed in per cent, is recorded as the proportion of im- 
purities. 

In the investigation of seeds with hard, smooth surfaces like those 
of cereals and legumes the separation of all of the foreign admixtures 
together is easy, and in general, the distinguishing between the several 
classes is unnecessary, except when some particular ingredient is pres- 
ent in especially large quantity. It is to be noted, however, that the 
separation of very tine particles of extraneous matter as well as of 
very small weed seeds is materially facilitated by the use of small 
round sieves* with apertures of different sizes or other apparatus de- 
scribed below. 

Some kinds of grass seed are apt to contain materials which demand 
more systematic separation, especially when a specification of the na- 
ture of the foreign admixture, or of the amount of genuine but defect- 
ive seed is desired. In such cases the inferior ingredients are first 
put by themselves and then the several constituents, as foreign or 
defective seeds, are separated. 

Separation of defective grass seed . — In the examination of some of the 
larger kinds of grass seed, such as Lolium , A rena datior , Dactylis , etc., 
the defective and sterile seeds are detected by the feel with a horn spat- 
ula. With some of the more delicate kinds, as Alopecnrus, Jfolcvs 1 
and Poa, this process is very laborious and is hardly reliable. Some- 
times it is impracticable because the presence or absence 1 of the earyopsis 
can not be distinguished by the spatula. Other objects, as dried anthers 
and larvae of insects, may give rise to error. To get around this diffi- 
culty the genuine seeds, freed from other kinds of seed, sand, etc. — in 
other words, the average sample as prepared for tests of germinating 
power— are soaked in water and then spread upon a glass plate over a 
light-colored surface. In this way it is easy to distinguish the seeds 
which have the earyopsis. It is hardly necessary to add that after the 
defective seeds are separated they should be dried and weighed in the 
air-dry condition. The purpose may be attained, though not quite as 
well, by putting the dry seed, i. e ., without previous soaking, upon a 
glass plate upon which sunlight is reflected by a mirror from below. 

The separation of the seed envelopes from some kinds of grass seeds, 
as Dactylis, Festuea orina , etc., is rendered difficult by their occurrence 
in more or less complex clusters which contain perfect and defective 
seeds together. In this case it is necessary to first free the seeds and 
then separate them mechanically. 

* The sets of sieves devised by Nobbe for this purpose consist of sieves with aper- 
tures of 2, 1.5, 1.25, 1.0, 0.5, and 0.25 inin. diameter. The sets are to be had in three 
sizes, in which the sieves themselves are 20, 12, or 8 cm. in diameter. 



SEED INVESTIGATION AND CONTROL. 


799 


Specification of ingredients of foreign admixture . — As already stated, 
it is often desirable to indicate not only the amount but also the kinds 
of impurities. Of the three classes above named, the first is the most 
important. 

(1) Species or varieties different from the one for which the wares are 
sold . — Under this head may be mentioned first the complete or partial 
replacement of the genuine seeds by others of inferior value. It is not 
at all uncommon that the genuine seeds are mixed with others of 
similar size and color. Thus, red clover may be adulterated with yellow 
clover, which is much inferior; Swedish (alsike) clover with yellow 
hop clover ( Tri folium agrari um ) , or turnip and rape (Iirassica nap us and 
B. rapa) with charlock (Sinapis arvensis). The valuable grasses are 
especially apt to suffer by admixtures of worthless kinds, the seeds of 
which are so similar in external appearance as to easily escape detec- 
tion. When such impurities occur in any considerable amounts the 
percentage should be determined and stated in the report. 

(2) Non-noxious weeds . — Weed seeds demand particular attention be- 
cause they are very apt to occur among the seeds of cultivated plants 
and in widely varying proportions. They are very objectionable be- 
cause of the injury they cause to the growth of the plants which are to 
be cultivated. Plants which are otherwise harmless, when once intro- 
duced, spread in various ways, infest the fields, and crowd out the valu- 
able plants. The manifold ways in which many such seeds of Com - 
positw . Asperifoliaeece , Plantaginew , etc., are spread make them griev- 
ous enemies of the farmer.* Every effort should be used to keep them 
out of seeds which are to be sown. 

Noxious plants . — It is still more important to avoid seeds of plants 
that contain ingredients which are poisonous to man or beast. Thus 
the seeds of Lolium temulentum and sometimes those of corn cockle, as 
well as some of the smaller vetches, are recognized as poisonous, so 
that when mixed with cereal grains and ground they make the flour 
objectionable. -Their small size and light weight makes it compara- 
tively easy to remove them by- sifting or blowing. 

It is, if possible, even more essential to keep seed of forage plants 
free from noxious admixtures. The damage done by Euphorbiacew , Pa- 
nuneulacem , Chenopodiacea and many Cruciferce and Umbelliferw will 
serve for illustration. 

Plants which aid in the propagation of fungi . — Certain plants are 
prejudicial because they serve as hosts for injurious fungi or other 

* Among the genera and species which are particularly objectionable are: Flea- 
bane (Mrigeron), bur marigold (Bidens), mayweed (A nthemis cotula ), field camomile 
(A. arvensis) , daisy, or whiteweed ( Chrysanthemum leucanihemnm), corn marigold (C. 
segetum ), common tansy ( Tanacetum vulgare ), groundsel ( Senecio ), bluebottle (Cen~ 
i a urea oganus ), nipplewort (La nip 8 ana communis ), chicory ( Cichorium intgbus ), fall 
dandelion (Leontodon autumnalis ), hawk weed (Hieraciuni), dandelion (Taraxacum 
officinale), sow thistle (Sonchns), common thistle (Cirsium lanceolatam), Canada thie- 
tie ( C . arvense), wild lettuce (Laciuoa scariola ), etc. 
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parasites while these are passing through stages of development which 
prepare them for working* injury to crops. 

Sundry species — such as those of Glaviecps, list Hugo, and Pitccinia — 
are parasitic upon certain grasses, as Loliam perenne, Triticum repens , 
Molinia , and others, the seeds of which, like those of other wild and 
wood grasses, are to be avoided in the cereals. Other forms of Clavi* 
ceps, e . g., ergot, are to be watched for in the cereal grains. For 
example, eight samples of American florin grass (white bent grass, 
Agrostis alba) of the harvest of 1 81)2 were found on examination to 
contain ergot in considerable amount. The numbers of sderotia found 
to occur in one kilogram of the grass seed wen* in four samples sold as 
choice, 5,256, 11,850, 21,904, and 33,374; and in four samples sold as 
‘‘fancy,” 11,048, 39,300, 09,057, and 70,004, respectively. When these 
are spread in tin*, ground, fruit is borne and spores produced which 
infest other plants. 

Phwnogamous parasites . — Even more to be feared are the seeds of cer- 
tain pliteuogamous parasitic plants, which may cause the devastation 
of the fields where they grow. The worst of these are the dodders 
(Guscuta). These, having no chlorophyll, prey upon the aerial parts of 
useful cultivated plants, and diminish the yield or ruin the crop en- 
tirely. In tests of purity of seed of fodder plants, therefore, dodder 
should be looked out for very sharply, and when found the proportion 
should be exactly determined. The seeds of the more common species 
of Guscuta are characterized by small size, nearly spherical form, gray- 
ish to light- brown color, and the peculiar rough appearance of the testa. 
In European seed, Guscuta cpitlvynnm, L., 0. tri/olii, Bab., C. cpilinum , 
Weihe, and C. europwa , L., are common. Guscuta lupuliformis , Krock, 
the kernels of which arc larger than those of ordinary clover, averag- 
ing about 5.3 mg. in weight, is less frequent. The seeds of G. cpithy - 
mum pass readily through a sieve with holes 1.25 nun. in diameter, 
which makes it comparatively easy to separate them from red clover. 

In general the kinds of seeds in which it is particularly important to 
look for dodder are the different species of Trifolium, Mcdicago saliva , 
M. media , M . lupulina , Phleum pretense, Li mm usitatissimum , and 
Orniihopus sativus. The most frequent dodders in American clover seed 
are Guscuta raccrnosa , Mart., the seeds of which do not always pass a 
1.25 mm. sieve, and G. gronovii, Wild, and G.ccphalantlii , which are less 
common. In South American clover and lucern seed Guscuta arvensix , 
lleyr. and G. chiliensis , Ivor., have been found. The last named appears 
to occur both in Chile and in the Argentine Republic. 

The examination of seed for dodder is conducted as follows: With 
small-sized clover seeds, as alsike and white clover, and timothy, the 
whole sample must be examined. Red clover, lucern, and yellow clover 
are sifted in very small portions and for a long time in sieves with 
cover and under cup (Nobbe’s set of clover sieves). The contents of 
the several sieves of the set are then carefully examined, the coarser 
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portions, which remain on the sieves, carefully looked over and the dod- 
der seed picked out. When all of the latter have been removed they are 
counted, and the number of seeds per kilogram in the sample estimated. 
The examination should be made, not of a part, but of the whole sam- 
ple in every case, and in no case should the amount examined be less 
than 100 grams. 

Among the other phasnogauious parasites are the Orobanchacecc, 
which live on the underground parts and occasionally on the lower 
part of the stem of the host. Their seeds are, in general, extremely 
small, those of Orobmehe minor having, according to Nobbe, a diame- 
ter of only 0.25 — 0.40 mm. In South Germany (). ramma , which lives 
upon hemp and lucern, is a much dreaded parasite. The seeds of these 
are separated by sifting like those of dodder. 

The quantity of genuine seeds which have been so injured as to be 
incapable of germinating and of the fragments, e. </., of embryo and 
radicle, depends upon the way the seed has been handled, especially in 
the threshing. The seeds and fragments thus damaged are, of course, 
to be distinguished from those which were harvested before they were 
ripe, or have been injured by wetting and drying, and are more or less 
shriveled. To determine the value or lack of value of such kernels, 
germination tests are necessary. If the amount of damaged seed is 
very large, it should be estimated. 

Dead matter . — The quantity of fragments of stalk, straw, or chair, 
and especially that of sand, stones, etc., varies widely, and is noticea- 
ble when it makes several per cent of the whole. The weight of min- 
eral substances is a temptation to use them to adulterate seeds. Such 
lrauds are easily detected. No rules can be laid down for the purpose, 
however. The size, form, and color of the small stones must be noted 
in each case. That such admixtures do occur is proven by the fact that 
there are establish meats which manufacture yellow, green, and black 
stones for mixing with clover seed. 

* (To bo continued.) 




CHEMISTRY. 

E. W. Allen, Editor. 

The determination of sugar in the tomato, (t. C. Oaldwei.l (A>m> 
York Cornell Sta. Bui. No. 49, Dec., 1892 , pp. 301 , 302). — It is explained 
that neither the polariscope nor the Feliling test is wholly reliable for 
the direct determination of sugar in tomatoes, the first on account of 
t he possible action of organic acids, and the second on account of other 
reducing substances besides sugar. The fermentation method proved 
unsatisfactory. In the method employed the fruit was dried at 100° 
0., and the ground residue extracted either with boiling water or with 
90 per cent alcohol in a continuous extracting apparatus. The aqueous 
extract proved so highly colored that a volumetric determination with 
Feliling solution could not be made. Extraction with 90 ]>er cent 
alcohol and determination of the sugar by the gravimetric copper 
method proved very satisfactory, duplicate results on the same extracts 
agreeing closely. The results of determinations iu 13 samples are tab- 
ulated. The acidity was determined by means of a standard solution 
of potassium hydroxide, and calculated as malic acid. 

ZOOLOGY. 

Ground squirrels, F. J. Nis wander ( Wyoming Sta. Bui. 2fo. 12, 
Apr., 1893, pp. 25-36, fig*. 3). — A ground squirrel or gopher, which is 
destructive to crops iu Wyoming, is described. This species, thought 
by the author to be Spermophilm franklinii, is undoubtedly S. clegam , 
as it is not likely that the termer species occurs in Wyoming. 

This gopher digs up newly planted corn and garden seed, injures 
alfalfa and sugar beets, and greatly damages all small grain, eating the 
green plants and the grain as it ripens. On the station farm the barley 
was so injured as to yield only the quantity of grain which had been 
sown. These ground squirrels are destructive from about the middle 
of March until September, during which time they store up grain and 
seeds for winter use. 
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A common method of combating these posts is by flooding the bur- 
rows and killing the animals; grain soaked in poison is also used* The 
former method is long, tedious, and sometimes impracticable. During 
the summer of 1892 bisulphide of carbon was successfully used for their 
repression on the station farm. A ball of cotton about the size of an 
egg is thoroughly saturated with the bisulphide of carbon, or dried 
balls of horse manure may be used as an absorbent. About sundown 
when the animals are in their holes throw the cotton or manure ball into 
the burrow and close the opening with earth. This is also effective 
against prairie dogs and other burrowing animals. 

METEOROLOGY. 

Meteorological observations for 1892, D. B. Bracr (Nebraska 
Sta. BuL No. 20, pp. 37-84). — Tabulated daily, monthly, and annual 
summaries of observations by M. M. Magliee, C. A. 8k inner, A. O. 
Edgington, and G. Andrews on temperature, relative humidity, atmos- 
pheric pressure, movement of wind, soil temperature, and precipita- 
tion. 

Meteorological summary for North Carolina, March, 1893, EL B. 

Battle, <3. F. Von IIkukmann, and R. Nunn (North Carolina St a. Bid. 
No. 90d. Apr. 24, 1803, pp. 3-10, waps 2). — Notes on the weather and 
tabulated daily and monthly summaries of observations by the North 
Carolina weather service, cooperating with the United States Weather 
Bureau. 

Has the moon any influence on the weather? (North Carolina 
Sta. Bid. No. 90d, Apr. 24, 1893, p. 17). — An extract from a work on 
astronomy by Charles A. Young, in which the position is taken that 
“ the multitude of current beliefs as to the controlling influence of the 
moon’s phases and changes over the weather and the various conditions 
of life are mostly unfounded.” (See this number of the Record, p. 870.) 

SOILS. 

W. II. Heal, Editor. 

Soil temperatures, IX B. Br ace (Nebraska Sta. Bid. No. 20, pp 71- 
83). — Tabulated daily, monthly, and yearly summaries of observations 
by A. O. Edgington and G. Andrews, during 1892, with thermometers 
at depths of from 1 to 30 inches. 

FERTILIZERS. 

W. H. Beal, Editor . 

Cooperative soil tests in 1892, A. J. Bonder ant and J. Clay- 
ton (Alabama College Sta. BuL No. 42, Jan., 1893, pp. 34). — Notes and 
tabulated data, for 27 experiments with fertilizers ou cotton in as many 
comities of the State. 
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Fertilizers were applied as follows : Nitrate of soda 00 pounds per 
acre, muriate of potash 04 pounds, and acid phosphate 240 pounds, 
singly, two by two, and all three together; floats 240 pounds alone, 
and with nitrate of soda 90 pounds, or green cotton seed 848 pounds; 
cotton-seed meal 240 pounds with acid phosphate 240 pounds; and 
stable manure 4,240 pounds. Three cheek plats remained umnanured. 

Thirty-six reports were received by this station from 42 experiments begun in 
1891, and 27 out of 30 reported results in 1892, from which the following is gathered 
by comparing results for two years: Seven of these soils are deficient in the three 
main elements of plant food, and are benefited by the use of a complete fertilizer, 
* * * while eight of thejn are not deficient in potash. * * * In the balance 

of the experiments results are too conflicting for any conclusions to be drawn. 

It will be found by comparing results of floats and nitrate of soda with floats and 
green cotton seed for two years, that only in one experiment lias nitrate of soda 
with floats given best results, while fourteen gi\e best results to floats with green 
cotton seed. The balance of the results are conflicting. 

Experiments with commercial fertilizers on corn, I). D. John- 
son ( West Virginia tita. Bid. No. 29, Jan., 1898, pp. 88-95). — The results 
obtained with dried blood, dissolved South Carolina rock, muriate of 
potash, sulphate of potash, and kainit on sixteenth or twentieth acre 
plats in four counties of the State are tabulated and dismissed. In 
two counties drouth “so materially after ted the results * * * as 
to rodder them almost valueless,” and in general the results do not 
admit of definite conclusions. 


FIELD CROPS. 

A. C. Tin s, Editor. 


Canaigre, 0. B. Oollincjwood, J. W. Toumky, and F. A. Gulley 
(Arizona 8ta. Bui . No. 7 , Feb., 1898, pp. JO, figs. 0 ). — This bulletin gives 
the history, botanical characters, and geographical distribution of 
caiiaigre (Rumen hgmcnosrpalus), determinations of its tannic acid con- 
tent, and an account of experiments in the cultivation of the plant. 
The character of the soil in which caiiaigre has been found growing in 
great abundance in the region of the station is shown by the following 
partial analysis : Sand, 98.44 percent; silica, 2.50 percent; ferric oxide, 
1.13 per cent. 

The soil looks like pure snnd colored red by oxide of iron, and all passed through 
a sieve with mealies 0.5 mm. in diameter. 


Medium sand 

Fine sand 

Very fine sand 

Silt, by difference 


Diameter in mm. 

Per cent. 

. 0. 5-0. 25 

52. 23 

. 0.25-0.10 

27.42 

. 0. 1-0. 05 

12.13 

. 0.5- 

8.22 


It has not been found growing in the extremely firm, close sedimentary soils, nor 
has it been found in soils containing more than 1 per cent of soluble salts. 
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The tannic-acid content of old amt new roots collected in different 
parts of Arizona ranged from 22.5 to 35.6, and averaged 30.5 per cent. 

The main results of the experiments at the station in growing 
canaigre are stated as follows : 

III July, 1891, plats on the university grounds we re planted with cafiaigre obtained 
from the Billito Creek bottoms. The soil is a rather compact gravelly loam quite 
different from that on which canaigre is usually found. No plants appeared above 
ground until October, but from that time the growth continued slowly and steadily 
all winter. 

Hair-like roots had formed, and in a month these were 3 to 6 inches long and as 
large as a lead pencil. During the winter they were irrigated about once each 
month. Toward the last of March the tops began to grow rapidly, pushed up seed 
stalks, formed seed, and dried back by May 1. At this time the new roots averaged 
about 5 ounces. The content of tannic arid in dry sample was about the same as at 
the end of the first mouth. From Juno, 1892, until January, 1893, samples have 
been taken from undisturbed new roots for unahsis. 

Per rent of tannic acid ni eanaigre roots at different dates. 


June 4, 1892 16.7 

August 2, 1892 18.2 

September 13. 1892 23.1 

October 15, 1892. average, of new roots from 50 plants 23.0 

Average of new roots irom 50 plants 23.0 

Highest 25.4 

Lowest 15.7 

November 16, 1892 24.4 

January 10, 1893 25.0 

January 17, 1893 28.2 


October 15, fifty roots were weighed, cut in two, the lower half analyzed, the upper 
half planted. In most eases growth commenced at once. It is hoped in this way 
to determine, first, the exact increase in tannic acid, and second, whether roots high 
in tannic acid produce roots of the same character, and if so. to select seed for prop- 
agation, as was practiced successfully in the improvement of sugar beets. * * * 

October 15, root No. 4 contained in green state 7.4 per cent, and in dry 22.2 per 
cent tannic acid. When dug, January 17. it had a bunch of six small roots 3 inches 
long, one-ball' inch m diameter. 

The results of examination were as follows: 

Analyses of the canaigre plant . 


Old root 

Now root 

Leaves ami stums . 


! * 

i ©. 

I ~ 

Moisture. 



Tannic acid 

In fresh 
roots. 

In sir' 
dry roots 

Grams. 

! 7 Yr cent 

Ver cent . 

Per cent. 

US 3 

1 71 3 

10. 0 

32.0 

39. 2 

1 4 ! 

3.9 ! 

15 1 

94.0 

| 80. 0 1 
i 

0 8 i 

3.9 


Total 

weight. 


Grams. 
14 HO 
1.52 
0. 79 


From several analyses it would seem that the young roots at their inception have 
about 3.9 per cent tannic acid green, or 15 per cent to 16 per ceut dry. At this time 
the roots are white, with a yellow ring, ami do not turn red, even on exposure to the 
uir. After blossoming the roots seem to have attaiued their full size, are somewhat 
deepor in color, and contain but little more tannic acid than whon younger. Through 
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tlie long hot summer they grad n ally increase in tannic acid* As soon as they sprout 
and grow, there is a marked tendency to increase in tannic acid. Analyses of roots 
of the same age, sprouted and not sprouted, show the sprouted roots to have been 
uniformly higher in tannic acid. 

Experiments in cultivation have not been carried sufficiently far to determine the 
effect on content of tannic acid. These, however, will be continued until definite 
results are reached as to best time to harvest roots. It may be found that two qual- 
ities of roots will be obtained; the first, one-year roots, with about 23 to 25 per cent 
of tannic acid, and only a small amount of coloring matter; the second, two-year 
roots, with higher percentage of tannic acid and large amount of coloring matter. 
# # # 

Six tons of green root will make 2 tons of cut and dried root, and those 6 ions of green 
root can be inu.de into 1 ton of extract; or, with one handling, the 6 tons of green 
root can be concentrated to 1 ton of extract containing the same amount of tannic 
acid. The saving of labor in handling will be enormous, besides leaving more money 
in the district growing the cafiaigre aud a bagasse which could be returned to the 
land, burned as fuel, or made a passable cattle food. As a cattle food it would have 
about the value of wheat straw. 

In making extract it may be found desirable to use the green roots, cutting or 
shredding them, and then follow the so-called diffusion process by which sugar is ob- 
tained from beets and cane. * * * 

Soil. — While the wild growth is confined to the sands and sandy loams, wo find that 
if the roots are planted shallow and irrigated, equally largo crops arc produced on 
quite heavy soils and the roots are as rich in tannic acid. The plant seems not to be 
particular as to the kind of soil, provided it is kept sufficiently moist, and it may be 
found that our sandy loams and rather heavy soils may prove more profitable for 
growing the plant than lighter soils, owing to tlieir greater fertility and more lasting 
qualities w ithout fertilization. * * * 

Seed. — Of the average sized roots of large growth, it w ill require about. 1 ton per 
acre for seed, planting 9 by 30 inches. Unlike potatoes and most other plants grown 
from tubers, the seed roots are not lost, for after producing a growth of new roots the 
mother root, if but a year old, retains its weight and its content, of tannic acid in- 
creases. 

After removal from the ground, cafiaigre roots, if piled in large heaps 4 or 5 
feet deep, will heat and ferment; if in thin layers covered with dry earth, they 
may keep indefinitely two or three years, but when moistened they will sprout, ami 
grow. * # * 

Planting . — It seems not to matter seriously when the roots are planted, the forma- 
tion of new roots beginning in the fall from the latter part of September and con- 
tinuing on until March or April. If planted in the late spring, leaves will appear 
and die down at the usual time in May, when the root planted will lie dormant 
through the summer and begin the formation of the new crop of roots at the regular 
season, with no apparent advantage or disadvantage as compared with roots planted 
just before, the growing season. 

If the soil is kept dry, they may lie over until the next year, aud then proceed to 
grow in the usual way w hen moisture is supplied. * * * 

The development of new mots the present winter on land that had been under cul- 
tivation before is greater than it was last year on new land, and we find also that 
thicker planting does not interfere with growth. From present indications rows 30 
inches apart, and plants 9 inches apart in the row will yield as much per hill as when 
the rows are planted 1 foot by 3 feet. * * * 

Cultivation.— Bo far as we can judge of the habits of the plant, the yield of this 
crop will, like Irish potatoes and some other root crops, be largely governed by the 
preparation of the soil before planting. # * * 

We have never found large cafiaigre roots in close, compact soil, and we find that 
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it does not develop fully on onr heavy soils under cultivation unless tlio soil is well 
broken and loosened up occasionally timing the season of growth. * * * 

The ground should be well plowed, the tubers dropped, and covered with the 
potato planter, which, with a little adjustment, will do the work. To secure largest 
yield the planting should be done before the first of October and the soil moistened. 
The crop should he irrigated from four to six: times and some implement of the two- 
horse cultivator style with narrow teeth run through the rows alter each irrigation 
to loosen up the soil. 

Harvesting, — With the crop planted in the fall, growth above ground ceases the 
following May, but the roots, although they remain dormant, grow gradually richer 
in tannic acid during the year. The increase is, however, quite slow after .hilv. With 
rain or irrigation in the tall, the leaves appear above the ground and a new bunch of 
roots is started, but so far as wo have observed the eutire hill will produce no more 
new roots than would single tubers if they are separated and replanted. In fact, 
we are inclined to think the single tuber will produce a larger new crop than the 
the entire hill. * * * 

The potato digger will lift the roots from out of the ground, and this maybe rigged 
with a carrier so that tin' loots will be dropped on a truck wagon diiven alongside, 
somewhat on the plan of the grain header and accompanying wagon, and if the 
digger can not he rigged to dig two rows at a time, two or more may he driven on 
either side of the wagon used for hauling the roots from the field, the object sought 
being to exclude all hand labor in planting, digging, and picking up. * * * 

Cost of growing . — With the field cleared, lev clod, and put in shape to be irrigated, 
and seed on the ground, we would estimate the cost of grow ittg somewhat as follows: 
Plowing and preparing land, per acre, $11; planting u ith machine, $2; irrigating and 
cultivating, $#; digging with machine, $12; water rental, $1 50; total, $16.50. * * * 

Gonnal conclusions . — The amount exported during the past- two ycais shows there 
is a demand at paying pi ices for large <|iianti ties, and one of the greatest obstacles 
in starting an indiiKtry, introducing a new product to the trade, is largely overcome. 
Then* is room for a large industry in growing and shipping the roots in a dry state, 
but the cost of labor in slicing and drying and the bulky condition of the product 
after it is thus prepared stands in the way of the most rapid dev elopment. * * * 

It is important that extract factories be established on a large scale, and that they 
ho located on lines of transportation where the lands in the immediate vicinity of 
the works may be planted to eanaigre. * * * 

Corn experiments, 0. L. Newman (Arkansan St a. Huh Xo. 22, Dec., 
ISirj, pp. (iS-72 ). — Of 7 varieties of corn tested at. the Pine* Bluff Sub- 
station, Wclborn Conscience gave tlio largest yield, 40.] bushels per 
aero. 

White corn, carefully selected for seed, produced 4} bushels per aere 
more than seed corn of the same variety not selected. Selected yellow 
corn gave an excess of 2 bushels per acre over the unselected seed. 
The average increase due to selection was 3J bushels per acre, worth, 
at 50 cents per bushel, $1.57;}. 

Seed from the large end of the ear was compared with seed from the 
middle and small end. Seed from large end produced 54.2 bushels per 
acre; from middle, 50.8; from small end, 50.0. 

The cost of growing an acre of corn was recorded. The crop was 
hoed twice amt plowed three times. With labor at 05 cents per day and 
a single team at the same rate, a crop of 30.8 bushels per acre cost 22£ 
cents per bushel. 
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Field experiments with corn, R. J. Redding {Georgia Sta. Tiul. 
No. 20, Feb., 1893, pp. 1-14.) 

Synopsis . — The experiments are classified as follows: (1) General fertilizer experi- 
ment, in which the increased yield from the implication of different fertilizers 
in no case paid for the cost of the fertilizer; (2) subsoiling, which did not increase 
tlio yield; (3) intercultural fertilizing, which was not advantageous; (4) fodder 
pulling, which was prevented by rainy weather; (5) deep vs. shallow culture, 
showing no difference in results between the two methods; and ((>) composting 
in the heap vs. composting in the furrows, showing no ad> antago from the former 
practice. These experiments were as a rule continuations of those reported in 
Bulletin No. 15 of the station (E. S. K., vol. ni. p. tiff]). 

Gorn y general fertilizer experiment { pp. 2-5). — In its main features this 
was a repetition of mi experiment, in 1891. A piece of fairly good day 
soil, which had been in cotton the previous year, was divided into 
twenty-eight plats. The basal fertilizer consisted of a mixture of 312 
pounds of superphosphate, 39 pounds of muriate of potash, and <h> 
pounds of nitrate of soda per acre. This was applied on three plats. 
In separate cases the single ingredients, two ingredients, and all three 
were doubled, three plats receiving the same fertilizer mixture, in eaeli 
case. On two plats cotton seed meal was substituted for nit rate of soda. 
Two plats remained unmuuured. The. amount and cost of fertilizers 
applied and the yields of shelled corn are tubulated. Superphosphate 
and nitrate of soda produced decidedly beneficial icsu1ts,but the appli- 
cation of muriate of potash was of doubtful advantage. The results 
with cotton seed meal were conflicting. In general, the increased yield 
was iu no case sufficient to pay for the cost of the fertilizer. 

Corn, subsoiling (pp. 5-7).— An account of an experiment on fourteen 
plats, half of which were subsoiled. There was very little increase of 
yield from subsoiling. The application of nitrate of soda, 130 pounds 
per acre, April 13 and June 13, resulted in an aftergrowth of crab 
grass, from which enough hay Was made, after the corn had been 
removed to more than pay for the fertilizer. 

Corn, intercultural fertilizing (pp. 7-9). — This was a repetition of the 
experiments of the two previous years. 

The land selected for the experiment, ttiis 1 acre of red clay land, in cotton 1 ho 
previous a ear and producing about 1 bale to the acre with liberal fertilizing. The 
land was well prepared in a uniform manner, the first application of fertilizers made 
March 14, and the. section was planted in Patterson's select corn March 16, covering 
with a hand hoe. The first intercultural application of fertilizers was made April 
27 in the siding furrows on each side of each row of corn; the second application 
was made in the same way, May 12; the third application, May 26. Laid by, June 
13. 

The fertilizers used were superphosphate, muriate of potash, and 
nitrate of soda or cotton seed meal. The results agree with those of 
the previous experiments in indicating no material advantage from 
fractional applications of fertilizers. Nitrate of soda gave somewhat 
better results than cotton seed meal. 

Corn, fodder pulling (p. 9). — It was intended to repeat the experiment 
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of tb© previous year in this line, but rain made it impracticable. It was 
found, however, that the time which would otherwise have been spent 
in pulling the fodder could be much more profitably used in filling a 
silo, and that the weather did not interfere with this work. 

Corn y deep vs. .shallow culture (pp. 9-11). — Alternate plats received 
deep and shallow cultivation, as in two previous years. There was 
practically no difference in the yields of corn from the two methods of 
cultivation. The extra cost of the deep plowing was not less than $L 
per acre. 

Corn y test of varieties (pp. 11, 12). — Brief notes on a test of 11 varie- 
ties. 

Corn, composting in the heap vs. composting in the furrow (pp. 12-14), — 
A mixture of superphosphate 200 pounds, green cotton seed 1,000 
pounds, and stable manure 1,000 pounds, was applied to corn alter being 
composted in the heap four weeks, or was mixed in the furrow just before 
planting. The results agree with those of a previous experiment in 
indicating that there is no advantage from composting in the heap. 

Field experiments with corn, W. O. Latta (Indiana Sta. Bui . 
No. 43, Mar., JS33, pp. 1-15). 

Synopsis. — Tilt) nature and results of the experiments reported are, m brit f. as fol- 
lows; (1) Early and late planting, results during four years fin or eaily plant- 
ing (May 1); (2) thick and tiiin planting, results doling 7 years favor thick 
planting; (9) deep and shallow plowing, insults during 2 years favor plowing 
about 8 inches deep; (1) deep aud shallow cultivation, results dining 5 ,\e: rs 
favor shallow cultivation ; {«“>) test, of cultivators,? ditto rout kinds; (0) rota- 
tion vs. continuous cropping, results duiing .*> years favor rotation; (7) effect of 
previous manuring, horse, manure increased yield diuiug 10 seasons; (8) lull vs, 
partial applications of fertilizers, commercial fertilizers wcio not protitable in 
either case, but partial applications of horse manure gave a small piotit ; (9) num- 
ber of days required to mature early and late planted varieties, about 110 days 
for the three vaiieties tested, without regard to time of planting; (Kb test of vari- 
eties, tabulated data for 94 varieties. The experiments wore in continuation of 
those reported in bulletin No. 99 of the station ( E. S. I?., vol. m, p. Sol). 

. Corn , early and late planting (p. 4). — Fu 1S92 a medium early variety 
of corn was planted at different dates during the month of May. The 
largest yield was from the earliest planting, as in former years. 

Corn , thick and thin planting (p. <>). — The yields in 1892, as well as 
the average yields for several years, from planting at live different dis- 
tances, favor thick planting. 

While the yield was increased by thick planting, the per cent of unmarketable 
corn was also slightly increased. The cars were, of course, also reduced in size, thus 
increasing the labor and expense of husking. If the corn is to be grown for silage, 
it is probable that oven better results would be obtained by dropping the kernels of 
corn only 6 or 8 inches apart. If the crop is to bo husked it will lie well to drop the 
kernels 12 or 14 inches apart. This will secure, larger ears and the saving in gath- 
ering will more than offset the slightly decreased jield due to thinner planting. 

Corn , deep and shallow plowing (pp. 0 , 7). — The yields of 1891 and 
1892 from plowing to five different depths (4 to 12 inches) are tabula- 
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ted. The average results thus far show little difference in yield be- 
tween 6 and 12 inches. Plowing 4 inches deep increased the yield in 
1892, but not in 1891. 

Corn , deep and shallow cultivation (p. 7). — In 1892 it made little dif- 
ference in the yield whether the cultivation was 1, 2, or 3 inches deep, 
but tbe average results favor shallow cultivation. 

Com, test of cultivators (pp. 8,9). — An account of a test of 7 differ- 
ent kinds of implements. 

Corn, rotation vs. continuous cropping (pp. 9, 10). — The yields during 
five years ( L88S-’92) show an average of 34.78 bushels of corn on plats 
where corn, oats, and wheat were grown in rotation with timothy and 
clover, and 30.00 bushels where grain was grown continuously. No 
fertilizer has been applied since the beginning of the experiment. 

Cor w, effect of previous manuring (p. 10). — In 18S3 and 1884 fresh 
horse manure, gas lime, and superphosphate were applied separately ou 
land which had been in corn continuously since 1879. 

Tea crops of corn have been grown since t.lie first Application of fertilizers ami 
man are. The crop of 1887 is not considered, however, in calculating the results, as 
it was almost a total failure owing to severe drouth. 

Both the gas lime and superphosphate have been practically w ithout effect on the 
yields of corn. The horse manure lias caused a considerable increase in yield of 
corn every year. The average, increase for the horse manure in a trifle over 12 bush- 
els per acre. This gives a total inerease of a little more than 10S bushels per aero 
for nine crops. The increase, in \ ield of corn was nearlv 7 bushels por aero in 1K92. 

Corn, full vs. partial applications of fertilizers (p. 11). — The average 
yields of corn during three years indicate small increase of yield from 
either full or partial applications of commercial fertilizers. The appli- 
cation of 10,800 pounds of horse manure per acre inci eased the yield of 
corn nearly as much as 10,200 imuiids, and gave a small net profit. 

Corn, number of days required to mature early and late planted varie- 
ties (p. 12). — Purdue Yellow, Pi ley Favorite, and Yellow Nonesuch 
varieties, cadi planted May 24 and June 4 and 14, required about 110 
days to grow to maturity without regard to the time of planting. 

Corn , test of varieties (pp. 12-15). — A table gives number of days re-* 
quired to mature, yield of corn, ami percentages of ears, shelled corn, 
shrinkage in curing, and barren and smutted stalks for 34 varieties 
grown at the station during one to five years. 

The table shows a range (1) of thirty -three days in tho time required to mature 
the several varieties; (2) of 44 bushels of corn and over 7,000 pounds of stalks in 
average yield per nc.ro of the field varieties; (3) of 24 per cent in the average pro- 
portion of stalk and ear; (4) of 7.3 per cent in the average proportion of shelled 
corn; (5) of 23.4 per cent in tho amount of shrinkage in curing; (6) of 18 percent 
in the proportion ot stalks w ithout oars; (7) of 17 per cent in the proportion of 
smutted stalks; and (8) of 43 per cent in the proportion of smutted stalk without 
ears. 

Dctasseling corn, C. L. Tngeksoll {Nebraska Sta. Bui No. 25, Dec. 
7, 1892, pp* 4 ). — An account of an experiment in 1892 in continuation 
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of that reported in Bulletin No, 19 of the station (E. S. B., vol. m, 
p. 703). The tassels were removed July 23 from 10 alternate rows, 20 
rods long, in the midst of a field of corn of 20 acres. A few days after 
the plat was gone over a second time to make sure that no tassel was 
left. The expense of detasseling was at the rate of $1.23 per acre. 
The yields of corn were as follows: On 30 detasseled rows, 528 pounds; 
on 10 alternate rows, 1,220; on 20 normal rows elsewhere in the field, 
2,369. This agrees with the results of the previous year in showing a 
decrease in yield from detasseling. 

Detasseling corn, G. C. Watson (New York Cornell Ski. Bid. No. 49, 
Dec., 189X, 2>P- 317-3XO ). — A report on an experiment in continuation of 
those recorded in Bulletin No. 40 of the station (E. S. R., vol. iv, p. 
338). July 20, 1892, the tassels were removed from 44 rows, each con- 
taining 27 hills, in the midst of a field planted with Bride of the North 
corn. 

TUo tusBels were removed ou al tomato rows for the first 20 rows and on three 
fourths of the rows for the remaining 24 lows. That is, the tassels were removed 
from throe rows and left on the fourth; removed from the next tinee aud left on the 
fourth, and so on throughout the 24 rows, Tho tassels were rcmo\ ed as soon as they 
could he seen, ami before they had expanded. The operation was performed by 
band by giving the tassel an upward pull, which caused the stalk to break oft* above 
tho uppor joint without injuring the leaves at all. 

From the three experiments made at this station in detasseling corn it has been 
observed that it is of the utmost importance to have the tassels removed at tho 
earliest time possibl •, certainly before thes have become expanded, and si ill better 
if inclosed within the folds of the leaf. The tassels may ho readily removed 1 y 
pulling as described above when inclosed in the leaf, if only the verv Up of tin 4 tassel 
be exposed to view. And, furtbeu it is essential lliat the tassels be lemoved in such 
a manner that tho leaves are not in any way injmed, which would bo the ease were 
they removed at the proper time by a corn knife. 

The results, as given in detail in two tables, show again in the weight 
and number of both good and poor ears on the detasseled row s. The 
average increase in weight of good ears was 15 per cent, and of poor 
ears 26 per cent. 

A new maize and its behavior under cultivation, L. II. Bailey 
(New York Cornell Sta. liul. No. 49, Dee., pp. 332~33s, figs. 2). — 

u In 1888 the late Sere no Watson, of Harvard University, received from 
Prof. A. I)ug('s, of Guanajuato, Mexico, some stalks and kernels of a 
wild corn which was found at Mom Leon, about four Mexican leagues 
north of Lake Guitzco, near the southern bouudary of the State of 
Guanajuato, in southern Mexico. The corn was wholly unknown to 
cultivation, and the natives of the district believe it to be the original 
source of the cultivated varieties of maize. This opinion is of great 
interest because the original form of Indian corn is wholly unknown. 
It is knowu among the natives as mats de coyote , from the resemblance 
of the little kernels to dog’s teeth. About a half dozen ears, in a clus- 
ter, were with the specimens sent to Harvard, each ear about 2 inches 
long and bearing a few rows of very small pointed white kernels.” 
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In 1889 the author made an unsuccessful attempt to grow two or 
three kernels of this corn given him by Mr. Watson. In 3890 it was 
grown at the botanic gardens at Cambridge, Massachusetts, but only 
a few kernels matured. 

TIi© tallest stalks were over 10 feet high, with a diameter of nearly 2 inches. 
But the most striking peculiarity of the plants was the abundance of lusty suckers, 
which “ grew as rapidly as the main stalk, so that the plants, which had fortunately 
been placed some feet apart., had the appearance of two hills, one of the two having 
nine and the other twelve stalks ascending from a common base.” The central 
stalk also branched higher up on its trunk, and these side branches, as also those 
from the base of the plants, had a tassel upon the end and bore several cars along 
their length. The tassel was very large, with drooping branches. * * * 

Mr. Watson concluded that this corn is a new nud distinct species rather than 
the original of the common corn, and he therefore published it 1 as Zea canina , or 
dog-tooth corn, thus adding a second species to the genus Zea. 

In 1891,1 grew the coin again irom the original Mexican samples — which Mr, 
Watson divided with me— starting it late under glass (May 22), and setting it out of 
doors Juno 12 in a heavy ela\ loam, when about half a foot high. The plants grew 
vigorously, and ears began to form late in summer, being borne upon strong lateral 
branches as before. The illustration in the bulletin shows a typical plant, having 
six arms or branches springing lrom the main stalk, A dozen or fifteen ears set 
upon these arms. * * * 

These plants appeared to (Idler from those which I saw at the Harvard Botanic Gar- 
den the year before only in size and earliness. The smaller size may have been 
due to the soil, which was poorer than at Harvard, but I thought I saw a de- 
cided tendency toward acclimatization in the plants, amt (his is now apparently 
warranted by the results of this } oar* s experiment. Some of the plants did not 
make lateral arms, but simply sent up a straight almost earless stalk. Perhaps this 
was duo to the fact that the plants wore crowded. Some of thopluuts matured sev- 
eral good ears. 

[Crosses were made by the author in 1891 of the new corn w ith Extra- Early Mar- 
blehead sugar corn nud Japanese striped corn (Zea japonica)]. 'flic one Gan inn X 
Marblehead plant grew scarcely more thau 4 feet tall. Tw o suckers sprung from the 
base of the plant, hutthefte weie no branches higher up, and all the ears were small 
and single. The kernels, which had been pollinated from the tassels on the same 
plant, were indistinguishable from those of true Can ina. * * * 

The fourteen Canina X Japanese plants grew with great vigor, reaching a height 
of 8 and 9 feet, and nearly all the stalks produced the branches of multiple ears. 
But the remarkable feature of these plants was the shortening up of these side 
branches from the length of 2 and X feet., attained in true Canina, to a cluster or 
brace of four to six ears. One plant which produced three, stalks from the base, bore 
four sets on one stalk, live on another, and twenty-live on the main stalk, making a 
total of 31 ears from one seed. * * * 

Some plants among these hybrids, however, produced single ears, but the greater 
number of them made from a dozen to twenty sets, and perhaps half the ears ma- 
tured. The kernels in those remarkable hybrids are both yellow and white, although 
yellow is far the most prominent, and they are rouuded like the Japanese, but bear 
a minute point or muero, in memory of their Canina parentage. 

The ears are twice larger than those of the Canina, from which they came. Two 
plants of the fourteen had distinctly striped foliage, like the Japanese corn. 

The plants of true Canina which grew near by were less branched than the 
Canina X Japanese, and while most of the ears were multiple, some were single. 

1 Proc. Amer. Acad. Arts and Sci. xx vi, p. 158. 
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Tlii# corn wns filflo attacked by smut. The behavior of these plants indicate either 
that Canina is variable or that it tends to lose its characters under c ultivation, I 
am inclined to adopt the latter explanation, especially as another lot of Canina 
grown in tho field alongside a plantation of sweet corn showed similar degeneration 
to single ears. * * * 

It may l>c worth while to inquire if this Canina corn still retains a specific iden- 
tity — if it really is a distinct species from the common corn, Zca may*. Tor myself, 
I am strongly of tin* opinion that it is not a distinct species, I am rather inclined 
to think, with the native Mexicans and Prof. Dngfes, that it is the original form of 
Zca mays, or at least very near it. It explains many points in the evolution of In- 
dian corn. Some varieties of sweet corn occasionally produce rudimentaiy multiple 
ears, and this Canina seems to tend to lose them under cultivation. The tendency 
of cultivation in all plants is to develop some fruits or some organs, rather than till 
fruits or all organs. The suckering habit has been discouraged in the selection of 
corn. The tendency to sucker and to produce tassels on the ends of ears, 
the profuse drooping tassels of many lit tie- unproved varieties, the predominance of 
flint corn northward and of dent or pointed corn southward, the occurrence of 
many curious and aboriginal varieties in the A /dec legion — all these become intelli- 
gible if Zta cumna is the original of Indian corn. 

Field experiments with cotton, R. J. Redding ((leorijm Sta. Jhtl. 
No. 20, Feb., ISM, )>]>. 1 i-22). 

Synopsis .— -The experiments are classified as follows: (1) Vainly test, in which 
Rates Big Boll cotton gave the largest yield and highest pei cent of lint: (2) 
distance experiments, in which the heaviest yield w as produced b\ the plants 
which 'were 4 feet by 1 foot apart; (d) a test of the etlert of increasing the 
amount of fertilizer, in which every increase of the fertilizer piudmedan in- 
crease in the yield; (4) a general lcitili/er test, in which phosphoric acid was 
most effective, and nitrogen also eflecthe, while potash gaw negative or doubt- 
ful results. 

Tcstofvarietic8(\})>A4:~\i)). — Twenly-five varieties of cot ton wore tested. 
The yield at each picking, total yield, and per cent of lint are tabulated. 

Bates Big Boll gave the largest yield of seed cotton (1.742 pounds 
per acre) and the highest percent of lint (34.75). Tennessee <i old Dust 
and King matured move, than three fourths of their total crop before 
October 1. Okra Leaf was also early. 

Distance experiment (pp. 10-10). — This experiment and the succeed- 
ing fertilizer tests are repetitions of experiments reported in Bulletin 
No. Hi of the station (K. 8. It., vol. in, p. 001 L The varieties used 
were Pittman Improved (duster) and Truitt Improved. The rows were 
4 feet wide and the plants were left at distances of 1, 2, 'X and 4 feet 
in the drill. The yield for each picking, total yield, and average yield 
per stalk are tabulated. 

The average yield of the two varieties was greatest (l,f>H> pounds seed 
cotton, or 52L pounds of lint per acre) when the distance was 4 feet by 1 
foot. Close planting hastened the maturity of the plant, and hence is 
recommended for high latitudes. The author concludes that on land 
capable of producing more than a bale per aere the distance should be 
about 1 by 4 feet; oil land capable of yielding more than a bale the dis- 
tance should be greater, probably 2 by 4 feet. 
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Effect of increasing the amount of fertilizer (pp. 20-23), — The same 
rows were used as in a similar experiment in 1891. 

The fertilizer used consisted of a mixture of 00 pounds of superphos- 
phate, 15 pounds of muriate of potash, and 25 pounds of nitrate of 
soda. This mixture was applied at the rate of 200, 400, 600, 800, 1,000, 
and 1,200 pounds per acre. One set of rows was unfertilized. The test 
was repeated on seven sets of rows, using two varieties of cotton* The 
yields at each picking of the series of rows receiving different amounts 
of fertilizer are tabulated. An increase in the amount of fertilizer 
increased the yield. 

“ Successively increasing amounts of fertilizers do not result in*tlie 
same ratio of increasing yields of cotton. It follows that the larger 
the amount of fertilizers the greater will be the resulting cost of the 
increase per pound; but at the same time there will be left in the soil a 
correspondingly larger amount of fertilizer for the use of the succeed- 
ing crop. 

“The liberal use of judiciously compounded fertilizers affords a larger 
investment upon which the percentage of profit is to be based, and is 
therefore advisable.” 

The Truitt, whose plants are symmetrically formed and rather under 
medium size, with hu ge bolls, proved more productive under high fer- 
tilization than the Pittman, a tall-growing variety with. short laterals 
and clustered medium sized bolls. 

General fertilizer experiment (pp. 23-28). — For this experiment 102 
plats were used, of which 12 plats were unfertilized. On the other 
plats, superphosphate, 156, 312, and 468 pounds per acre; muriate of 
potash, 39, 78, and 117 pounds; and nitrate of soda, 55, 130, and 195 
pounds were variously combined with each other. Muriate of potash, 
111 pounds, and superphosphate, 143, 286, and 429 pounds, respec- 
tively, were also combined with 429 pounds of cotton seed meal. 

The author concludes that — 

(1) Phosphoric acid was the most effective in increasing the yield of cotton on the 
soil covered by the experiment. 

(2) Potash was not required except when liberal amounts of tbo other two ele- 
ments were applied. The behavior of potash, at least m the form of muriate, was 
uncertain and even erratic, and it is not certain, on the whole, that it increased the 
yield. 

(3) Nitrogen is very effective in medium quantity, say two rations, in combination 
with three rations of superphosphate. 

(4) Cotton-seed meal is equally as effective as nitrate of soda, in the combinations 
of the other elements, as a nitrogenous plant food for cotton. 

(5) The most effective combination of the three ingredients employed in this 
experiment on this soil was : 

468 pouuds superphosphate, equal to 66 pounds phosphoric acid; 

78 pounds muriate of potash, equal to 39 pounds potash; 

130 pounds nitrate of soda, equal to 20 pounds nitrogen. 

Plat pea, O. Clute and F. B. Mumeord {Michigan 8ta. Bui. Vo. 91, 
Web., 1893, pp, 9-13). — The ilat pea {JLathyru8 sylvostris) has been grown 
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on a small scale for two years at the Michigan Station and at the Gray- 
ling Substation, From this experience the following conclusions are 
drawn : 

(1) It germinates and reaches the surface in from 17 to 28 days. 

(2) It grows slowly at first after reaching the surface, and needs care to keep 
weeds down. 

(3) It makes on very poor unimproved sandy soil a top growth of 6 to 8 inches, 
and a root growth of 12 to 15 inches the first year. 

(4) It makes on sandy soil that has hecti cultivated and improved a top growth 
of 12 to 15 inches, and a root growth of 18 to 24 inches the first year. 

(5) The tops are not easily cut down by frost. The roots go through the winter 
well. 

(6) The roots are thickly supplied with tubercles. 

(7) One-year-old plants transplanted in the spring to sanely soil gave at the rate 
of 10,460 pounds of green forage per acre. 

(8) It does hot bloom the first year. With us the blooms, pods, and seeds have 
been few the second year. 

(9) Cattle eat the green forage readily. 

Experiments with oats, 1892, G. E. Morrow and F. D. Gardner 
( Illinois Sta. Bui. No. 23, Non., 1832, }>}>. 1:11 -130). 

Synopsis . — The nature and results of the experiments reported are in brief as fol- 
lows: (1) Quantity of seed, 2.5 to 3.5 bushels per acre gave largest yields; (2) 
compact vs. loose seed bed, medium compactness favored; (3) time of sowing, 
early seeding favored; (4) depth of sowing. 1 inch better than a greater depth ; 
(5) test of varieties, data for 59 varieties; (6) time and manner of harvesting, 
best results when straw was green and kernels mostly in dough and whep sheaves 
were bound and shocked at once. The expei intents were in cont inuation of those 
reported in Bulletins Nos. 12 and 19 of the station (E, 8. 11., vol. n, p. 400; in, 
p. 779). Tho soil used was fertile, dark-colored prairie loam. 

Oats, quantity of seed (]>]>. 1 2.‘i, 1134). — Early Dakota oats were sown 
on 14 plats, each 2 by 4 rods, at the rate of from 1 to 4 bushels per 
acre. The yields per acre of grain and straw during five years and the 
averages for the five years are given in the following table: 

Yield* of oat* from different rate s of seeding, 1SSS-QX 


Seed per 
acre. 

Grain per acre. 

Straw per acre. 

1888. 

1889. 

1890. 

1801, 

1892. 

Aver- 

se 

1888. 

1889. 

1890. 

3891. 

1892. 

Aver- 

age. 

Bushels. 

Busk. 

Bush. 

JJush. 

Bush. 

Bush. 

Bush. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

1 

515 

36.3 

25,3 

30. 7 

40.5 

88. 3 

3, 820 

4, 600 

2, 820 

1, 275 

1,742 

2, 851 

1.6 

59.4 

83.1 

21.6 

5H.9 

43.5 

42.9 

4,400 

3, 800 

1,740 

1,970 

1,980 

2, 778 

2 

61.4 

42.5 

17.5 

74.8 

43.3 

47.9 

4,540 

4, 000 

1,800 

2,748 

1,832 

2,984 

2.5 

63.8 

43.8 

29.1 

72.6 

44.5 

50.8 

4,800 

3, 000 

2, 460 

2, 638 

3,935 

2, 979 

a 

61.9 

47.2 

27.6 

76.6 

44.3 

51,5 

5, 220 

4, 400 

1,960 

2,790 

% 100 

3,294 . 

3.5 

62.5 

52.1 

24.7 

79.7 

42.4 

62.3 

4,400 

4,100 

2,000 

3, 060 

1, 952 

3, 102 

4 

60,6 

50.6 

21.9 

70.3 

43.2 

50.5 

4,260 

3,200 

2, 020 

3, no 

! 

| 2, 377 

j 

2,993 
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Oat ft, compact vs. loose seed bed (pp. 124, 125). — Early Dakota oats 
were sown broadcast at the rate of 2.5 bushels per acre April 12, 1882, 
with the following results : 


Yields of oats sown in differently prepared seed beds , 1892, 


Prrpai ation ol seed bed. 


Plowed 4 i m* lies deep seeded, and harrowed 

Seeded, disked, and harrowed 

Disked, seeded, harrowed, and rolled ~ ... 

Seeded and plowed 4 inches deep 

Disked, seeded, ami harrowed 

Seeded, disked, harrowed, and rolled 

Seeded and harrowed 


& 

I Yiuld per acre. 

] Straw, i 

Grain. 

! Vounds. 

Bushel*. 

\ 2. 140 

41,0 

1 2. 030 

42. 2 

2, 180 

43. a 

1 1, 755 

42.7 

! 3, 170 

47,2 

i 2,150 

44,7 

: 1.735 

40.8 


The average results per acre during four years were: Compact seed 
bed, grain 46.2 bushels, straw 2,896 pounds 5 medium seed bed, grain 
48.1 bushels, straw 3, 225 pounds; loose seed bed, grain 43.6 bushels, 
straw 2,662 j>ounds. 

Oats, time of wiving (pp. 125-127). — The average yields of grain per 
acre from seeding at different dates on duplicate plats in 1802 were as 
follows: March 30, 46 bushels; April 6 , 42.4 bushels; April 13,47.7 
bushels; April 21, 41.7 bushels; April 27, 42.4 bushels; May 4, 23.9 
bushels. 

“Taking the average for four years, the maximum yield of grain is 
in favor of seeding March 28 to 31, with but little difference any time 
between March 22 and April 16. 

“The weight per bushel uniformly decreases with the lateness of 
seeding.” 

Oats, depth of sowing (p. 127). — Tabulated data are given for an ex- 
periment in which oats were seeded at depths of from 1 to 6 inches. 
The yield decreased as the depth of seeding increased. This agrees 
with the average results during five years. 

Oats, tests oj varieties (pp. 128-1 36). —Notes and tabulated data for a 
test of 50 varieties in 1802, and comparative data tor 30 varieties tested 
lour years and 44 varieties tested three years. The varieties which 
have given an average yield of over 45 bushels per acre during four 
years (1889-’92) are as follows: Pringle Progress, New Dakota Gray, 
Japan, New I ted Rust-proof, Early Dakota, Texas Rust-proof, Improved 
American, American Rainier, Black Russian, (riant Yellow French* 
White Bonanza, Prize Cluster, Welcome, White Russian, Black Prolific* 
Clydesdale, Common Mixed, Badger Queen* and White Wonder. 

lh© vitality of the seed of each variety was tested in the Geneva apparatus. Nine 
varieties showed perfect germinating power ; of 9 varieties the average per cent germi- 
nating was less than 90, the lowest 74, the next lowest 80. The average yield of the 
9 varieties witli highest per cent was 4 hush els per acre more than the average of the ft 
with lowest germinating power. 
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Oats , time and manner of harvesting (pp. 134-130). — Tabulated data 
are given for experiments in which oats were harvested July 6, 11, and 
17 in 1891, and July 10, 22, and 30 in 1892, or in milk or dough, medium 
ripe, aud fully ripe. Comparisons were also made between (1) oats 
bound and shocked soon after cutting, (2) cut and dried in the swath 
before binding, aud (3) heads cut, the stalks being left in the field. 

u Slightly better results were obtained when the oats were harvested 
while the straw was still green and the kernels mostly in the dough 
stage than when the straw was mostly yellow and the kernels hard. 
When the oats were allowed to mature I'ully, the results were distinctly 
less satisfactory. When the sheaves were bound and shocked at once, 
the yield was somewhat better than when the eut straw was allowed to 
dry thoroughly before the sheaves were bound.” * 

The wild potato of the Mexican region, L. H. Bailev (New York 
Cornell ftta. Bui No. 49, Dec.. 1S92, pp. :i r >0-:V,2,fig . f ).— < ^ About 1878 
Dr. W. J. Beal, of the Michigan Agricultural College, received from 
the Harvard Botanic Gardens a few tubers, the largest about an inch 
in diameter, of a wild potato from Mexico. This potato has been 
grown since that time at the Michigan College, and we have grown it 
here two or three years from the Michigan seed.” 

The tubers are gradually improving, and in 1887, when 1 made a report upon this 
potato (Rullot in No. 31 of the Michigan Station) the best tubers measured 3 inches 
in length. The largest tubers now reach over 4 inches in length, and the number of 
small potatoes in the hills seems to be lessening. The tubers are brown with deep 
eyes, and lend to be battened. They keep well. The llosli is very yellow. When 
cooked the ilavor is rich, and possesses a slight aroma whie-li is not present in the 
common potatoes. The plants usually produce balls freely. 

The potato is probably the Solatium luherosnm , var. boreal v of Gray, although 
it has tin* interposed small leaflets which that plant is supposed to lack. It occurs 
iu a wild state from the Montezuma Valley, Colorado, to New Mexico and southwards 
in the mountains in Mexico. This wild potato of the North appears to have been lirst. 
brought to notice in 185b by Dr. A. J. Myers, of the U. 8. Army, who found it iu 
western Texas. * * h This plant was grown in 1888 by the Colorado Experiment 

Station (Ibil. No. 4) from w ild Colorado tubers. The tubers under cultivation were 
“ quite large relatively to the other forms (samples of Solarium jamexii), oblong in 
shape, and of a dark brow n color.’' 

Experiments with potatoes, L. It. Taft, H. 1*. Gladden, and K. 
J. COEYELL ( Michigan Sta . Util. No. 90, Feb ., IMS, }>p. 19-30). — These 
were in continuation of experiments reported in Bulletin No. 85 of the 
station (E. 8. It., vol. m, p. 872), and included tests of varieties and of 
fertilizers. 

Potatoes, tests of varieties (pp. 19-24). — Tabulated data are given for 
134 varieties, and descriptive notes on 19 new varieties. 

Potatoes, fertilizer tests (pp, 24-28). — Nitrate of soda or sulphate of 
ammonia, ground bone, or dissolved boneblack, and sulphate or muriate 
of potash were applied in different combinations. Manure was used on 
several plats, and mulching between rows was tried on one plat. Fer- 
tilizers under the seed produced the best results iu 1891, but in the wet 
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season of 1892 applying the fertilizer over the seed gave the largest 
yields. Mulching was not as beneficial in 1892 as in the previous year* 
The addition of nitrate of soda or sulphate of anunonia to bone and 
potash was not profitable. Manure was more profitable than commer- 
cial fertilizers. 

Potatoes , diseases (pp. 28-80). — Notes on the treatment of potato scab 
and on an undetermined disease which somewhat resembled ordinary 
blight, but could not be checked with Bordeaux mixture. 

Experiments with potatoes, E. S. Ktoiiman (Utah Sta . Bui. No. 
20, Afar. 1893, pp. 1-13). — Brief accounts of experiments on (1) amount 
of irrigation, (2) methods of irrigation, (3) planting whole tubers vs. 
cuttings, (4) large vs. small tubers for seed, (5) effect of manure on 
quality, (0) depth of plowing, (7) methods of cultivation, and (8) test 
of varieties. A previous report on experiments with potatoes was 
published in Bulletin No. 5 of the station (E. S. It., vol. fi, p. 004). 

Potatoes , amount of irrigation (pp. 1, 2). — From 1 to 4 inches of water 
per acre was applied on different plats. The yield increased with the 
amount of water applied up to 3 inches. 

Potatoes , methods of irrigation (p. 3). — Flooding the ground so as to 
cover it with water gave better results than allowing the water to run 
between the rows in the furrows made by the cultivator. 

Potatoes, planting whole tubers vs. cuttings (pp. 3-5). — The following 
table gives the number of pounds of tubers produced on twentieth* acre 
plats from planting whole tubers and cuttings during three years: 



1890. 

1 

Pounds. 

1891. 

3892. 

Single oyoa 

g *-* re 

Pounds. 

333 

565 

T W( , pyes - 

327 

399 

470 

485 

Quarters. 

Halves * ' 

544 

m 


Whole tubers . j 


Seed ends of potatoes gave a smaller total yield than stem ends, but 
the yield of large potatoes favored the seed end. 

Potatoes , large vs. small tubers for seed (pp. 5, 0). — In 1890 and 1891 
the results favored the large tubers, but in 1892 the small tubers gay# 
the largest yield. 

Potatoes, effect of manure on quality (pp. 6, 7). — In 1892 potatoes grown 
with manure had a smaller starch content than those grown without 
manure; but in 1890 the reverse was true. 

Potatoes, depth of plowing (pp. 7, 8). — Plowing from 3 to 9 inches deep 
for potatoes, carrots, peas, and cabbages during two years has given 
inconclusive results. 

Potatoes, methods of cultivation (p. 8). — Pulverizing the soil for pota- 
toes, peas, an<J cabbages did not give so good results as simply har- 
rowing it, * ‘ v * * ” 
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Potatoes^ test of varieties (pp. 9-15). — The yields of 32 varieties are 
given, the largest being by Burpee Superior, Lee Favorite, Compton 
Superior, Cream City, and Early Standard. 

Experiments on potatoes, D. D. Johnson ( West Virginia Sta. Bui. 
No . 29 , Jan., 1893 , pp. 71-83). — This is a repetition of experiments on 
completely worn-out soil reported in Bulletin No. 20 of the station (E. 
S. B., vol. nr, p. 807), on “ (1) the comparative yield of large and small 
tubers of the several varieties produced by the use of different fertili- 
zers ; (2) the increased yield produced by different fertilizers, their cost, 
and profit and loss; and (3) the comparative yield of tubers planted 
whole, in halves, quarters, and cut to single eyes.” 

u The crop this year was almost a complete failure, caused by the un- 
favorable season and the exhausted condition of the soil.” The results, 
however, are tabulated in full and confirm in detail those obtained in the 
previous experiment. From the two years’ experiments the following 
conclusions are drawn : 

'Hie best results in commercial fertilization, as tested, were secured by a combina- 
tion of potash and phosphoric acid in the ratio of 2 to I. There was no material bene- 
fit, but an actual loss, in the use of nitrate of soda. The best results in the prepara- 
tion of the seed can be secured by so cutting the tubers that each piece will produce 
oue strong, vigorous stalk, and by planting from two to four pieces in each hill, 
according to the distance the hills are apart. 

Experiments with potatoes, mangel-wurzels, and carrots, H. T. 

French (Oregon Sta. BuL No. 2t , Mar.) 1893, pp. 12). — Notes and 
tabulated data for tests of 59 varieties of potatoes, 11 of mangel wurzels, 
and 13 of carrots, grown on clay loam soil, such as is common in the 
Willamette Valley. An account is also given of a test of fertilizers for 
potatoes in which the yield was largely increased by the application 
of Peruvian guano, superphosphate, or kainit. The varieties which 
gave tlie largest yields were as follows: 

Potatoes. — Riley, Champion, Dakota Bed, Early Bose, Sultan, Com- 
mander, Thorburn Late Bose, and Tilden. 

Mangel wu rzeLs . — Orange Globe, Kschcndorf, G i a n t Y ellow, and 
Kniver Globe. 

Carrots. — Long White Belgian, Yellow Belgian, White Vosges, and 
Mastodon. 

Results of chemical analyses of tobacco cured by the leaf-cure 
on wire and the stalk processes, F. B. Carpenter (North Carolina 
Sta. Bnl. No. 90a , Apr. Id , 1893, pp. 31). 

Synopsis. — Analyses showing the per cent of nitrates in tobacco at different stages 
of growth; analyses of tho whole leaves, midribs, leaves exclusive of midribs; 
organic and ash analyses of leaf, stem, and stalk, cured by the leal-cure on wire 
and the stalk processes. The difference in chemical composition of like grades 
from the two methods of curing is chiefly due to the manner and time of har- 
vesting. ^ 

This bulletin is supplementary to Bulletin No. 86 of the station (E. S. 
R., vol. iv, p. 32), and gives the chemical data secured in a comparison 
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of the leaf-cure and stalk* cure processes. The influence of the two 
methods of curing on the chemical composition of tobacco is studied. 
From the tables of analyses given the following table is quoted: 

Analyse# of whole tobacco leaf (including midrib), calculated toa sand-free and water-free 

basis* 


Gratia of 1 loaves. 


Cured by the stalk process. 


Smokers • 

Scrap from stalk 

Scrap 

Trash lug 

Best lng 

Cutters : 

Sand lng 

Best lug - 

W rappers . 

First grade 

Second grade , 

Fillers : 

Bright tips 

Black tip* 

Leaves for comparison (W) 

Cured by the leaf process on trire. 
Smokers : 

Scrap 

Trash lng 

Best trash lug 

Cutters : 

Sand lng 

Besting 

Wrappers- 

First grade 

Second grade 

Fillers . 

Bright tii>s 

Black tips 

Loaves for comparison ( X ) 


"Nieo- 

tine. 

Brain 

and 

ratty 

unb- 

alances 

Albu- 

mi- 

noids. 

Nitric 

acid 

Am- 

monia. 

Cellu- 

lose. 

A ah. 

TV. et 

TV. et 

TV. et 

TV. et 

TV. et. 

TV. et. 

JV. et. 

2. 7S 

10 28 

9. 95 

0 

0. 134 

10.19 

32. 72 

2 00 

8.00 

6. 88 

0 

0. 124 

10 91 

13.34 

2. 07 

7 50 

5. 05 

0 

0. 133 

10. x« 

14. 15 

2 or. 

7.44 

0. 55 

0 

0. Ill) 

10 30 

12. 08 

2. 32 

8.21 

0. 52 

0 

0.115 

9. 50 

12 94 

2 04 

7. 40 

0. 29 

0 

0 109 

9 55 

12. 44 

2 71 

7. 3*1 

7. 03 

0 

0 129 

9. 42 

11.99 

2 72 

7. 39 

0 77 

0 

0. 123 

9. 40 

11.70 

2. 7.7 

7.82 1 

> 7 75 ! 

! o | 

0.140 

, 9.28 

10. 10 

2 02 

7. 14 

8 04 ’ 

0 

0.119 i 

! 9, 39 ; 

10. 70 

2. 50 

1 

0.70 

| 

7.38 ; 

o 

0. Ill ; 

! «‘ 59 j 

| j 

; 11.48 

j 

2.20 ! 

6.34 

1 7. 10 ! 

' 

0 

i 0.151 1 

! 

n no I 

15,25 

2.01 | 

6 51 1 

! 0 11 | 

0 

0.125 | 

10,79 ! 

15 19 

2.10j 

7. JO | 

1 7.15 ; 

o i 

0. 143 

10,07 j 

13. 52 

2. 20 | 

7 09 

7. 30 1 

0 : 

0.130 ! 

! 9.92 1 

12. 79 

2.22 | 

7. 15 

! 7< 18 | 


0 133 j 

! 9.53 | 

13. 14 

2 44 1 

0 90 ' 

0 09 i 

o ! 

0 157 

Si 82 ! 

12 50 

2 Hi ; 

0 91 i 

[ 9,05 

0 j 

0 HI 

9.99 j 

12. 22 

2 sr. j 

0.05 . 

9 (.5 | 

o ! 

0 151 

! 9.02 1 

10. 03 

2 88 ( 

5.51 | 

f 11 22 ; 

o i 

0. J79 

i 9. 38 f 

11.77 

i 

0 12 1 

7.28 ! 

0 1 

J 

0. 130 

k. oo ; 

11.09 


*W and X were hur\ estod ami cured under the same renditions, except that W was left on the stalk 
during the curing process 


The differences in chemical composition of like grades resulting from the two 
methods of curing is chieily due to the manner and time of harvesting. This differ- 
ence is most noticeabhs in case of the fillers, whore the increased growth, caused by 
priming the lower leaves in the leaf-curing process, has made a large increase in the 
percentage of albuminoids and nicotine. f * * The priming process, as fallowed 

in tli© leaf-cure method, has a marked effect on the growth and chemical composi- 
tion of the leaves taken from the upper part of the plant. The removal of the 
lower leaves caused the top of the plant to grow with increased vigor, thus produc- 
ing heavier and coarser leaves, with a considerable increase in the percentage of 
organic nitrogenous matter and nicotine. While the quality is somewhat injured 
by this transformation, it appears that the gain in weight more than compensates 
for the loss in quality, y * * The presence of a large percentage of carbohy- 
drates, especially starch and glucose, is characteristic* of the yellow tobacco grown 
on the light, sand> soil of C ran ville County, 

By means of analyses made when the plants were at different stages 
of growth, it was learned that the nitrates are confined almost entirely 
to the stalk and stems in the younger growth of the plant, while the 
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other nitrogenous substances arc more abundant in the leaves. The anal- 
yses of the whole leaves, midribs, leaves exclusive of midribs, and 
organic and ash analyses of leaves, stems, and stalks are prefaced by 
a description of the chemical methods used in making the analyses* 
The bulletin also contains a tabular statement of the value of tobacco 
produced by the two systems of curing, and analyses of a number of 
varieties of tobacco grown in different parts of the United States* 

The following table gives the analysis of the top soil and subsoil 
from a tobacco field near Oxford, North Carolina, which is very closely 
representative of the general character of the best bright tobacco soil: 

Jaalfixi# of tobacco soil and subxod. 


C'ounw mu t**riuls . »* 

Fum «‘ai th - * - 


*1 o/ Jao' earth. 


IiiNolitltlo mnttcr . 

S»lul»l«* MlJjra .. 

1’ofatoh (K«0» 

Holla 

Lium (CiiO) 

Maximum (MyO) 

JVroxulo of iron (Kt^Og) . . 
Alumina ( Al^> ) 

JChosphoi ir* ;«*i<l (I* V U 5 ) „ 
Snlplmi ic a<*id <SO-p . . 

Water (H*0> 

Volatile matter 


l'op soil. 

Subsoil. 

Pee emt 

Per rent. 

7 «r. 

3 or. 

1)2 95 

m or. 

100 00 

100. 00 

1)5 042 

04. 870 

0 o::h 

1 470 

0 101 

0 0.77 

U.loll | 

0. 232 

0 240 ! 

0. 205 

0 <147 

0 O50 

0 92<» ; 

0 4BK 

1 t >38 

1 1 872 

0 010 

! 0 00') 

0 , ov» 

j 0 <‘72 

0. 312 

: 0 280 

1 5 10 

' 1 050 

100 304 

’ 100.724 


Effect of fertilizers on tobacco, G. (\ Watson (Anr York Cor- 
nell 8ta. Hoi. No. 19, 7>cc., 189:1, pp. 3 % J0- VII ). — A brief account of an 
experiment in which barnyard manure and sulphate or chloride of potash 
with nitrate of soda and superphosphate were compared with no manure 
on 4 fortieth-acre plats of heavy clay loam of poor quality, llarnyard 
manure gave the largest yield, but was not more profitable to use than 
the commercial fertilizers. Sulphate of potash gave somewhat better 
results than chloride. 

Sorghum and sugar cane culture, (\ L. Newman (Arkansas Sta. 
Bui. No. 33, Bee., 189 3, pp. 72-79 ). — Directions for growing a crop of 
sorghum and sugar cane. 

Spurry, (). Olute and (). Palmer (Michigan 81 a. Huh No. 91 , Feb., 
1893 , pp. 3—3 ). — Authorities are quoted to show the prominent position 
which spurry (Spergula arrcnsls) holds in European agriculture. 

On the sandy plains of Michigan at the Grayling Substation it has 
been successfully grown for five years, and has resisted cold and drouth. 
It has proved valuable for posture and lmy, but is chiefly prized as a ren- 
ovating crop for soil too light for clover. On unimproved sandy soil it 
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makes a dense growth of vine, from 12 to 15 inches in height. It thrives 
in dry, sandy soils. Tlie yWd of seed, secured by threshing, is from 
8 to 12 bushels per acre. 

For green manuring or forage, from 0 to (8 quarts should be sown per 
acre; if destined for seed, 4 quarts is sufficient. Sparry germinates 
promptly, is ready for pasturage in from 4 to 6 weeks, and may be 
mowed 6 weeks after sowing. When the first vrop is not cut for seed 
till quite ripe, the plant reseeds itself, and thus two crops a year may 
be secured. Cattle at first refuse to pasture on sparry, but soon be- 
come very fond of it, eating the green plant and even the threshed 
straw with relish. Horses do not like it. 

A crop of spurry turned under makes sandy land much more com- 
pact than before. The grasses make a more even sward, and are less 
inclined to grow in bunches when they follow spurry. Wheat grows 
much better after spurry than after the usual farm crops. 

Spurry seed has been distributed among the farmers on the sandy 
plains, and their letters, which are quoted, speak highly of spurry as a 
forage plant and as a fertilizer for sandy soils. 

“On the plains it has not proven troublesome as a weed, but it may 
be well to be cautious on this point when the crop is grown on richer 
soil” 

Sugar beets in Indiana in 1892, H. A. Huston {Indiana 8ta , Bui. 
No. 43, Mar., 1893, pp. 16-19). — Tabulated data are given showing the 
results of analyses and conditions of culture for about 40 samples of beets 
grown in different parts of the State, and for a number of samples of 
beets grown at the station. The season was decidedly unfavorable to 
this crop. In some eases the beets yielded 15 per cent of sugar, but 
the average was much below this. Damage to the crop was caused by 
blister beetles, leaf-spot (Oercospora bettv), and the bacterial disease 
described in Bulletin No. 39 of the station (M 8. R., vol. lit, p. 853). 

The vetch or tare as an orchard plant, L. IT. Bailey {New York 
Cornell 81a. Bui. No. 49, Vee., 1892, pp.SZU 335 ). — The European vetch 
( Vi via saliva) was sown broadcast June 10 in an orchard of young pear, 
plum, and apricot trees on heavy clay loam. The vetch started slowly, 
butby the middle of September the ground was covered thickly. It con- 
tinued to grow until tin*, middle of October, and remained green still 
longer. 

With the approach of hard freezing weather the stalks foil upon the ground, where 
they now lie like a thin even covering of old hay. The stems arc soft and can he 
easily plowed under in spring and will soou decompose; and they will not keep the 
soil wet too late in spring, which is an important point upon clay soil©. On the 
whole we are much pleased with the vetch as an orchard plant, and shall nae it 
again. 

Experiments with wheat, 1891-92, G. E. Morrow and E. JD. 

Gardner (Illinois Sta. Bui. No. 22, Aug., 1802, pp. 105-120). 
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Synopsis . — The nature and results of the experiments reported were in brief as 
follows; (1) Quantity of seed, largest yields from seeding 5 or 6 peeks per acre; 
(2) time of sowing, any date iu September better than later; (3) depth of sow- 
ing, little difference between 1 and 3 inches, but covering 5 inches reduced 
the yield; (4) effect of fertilizers, on rich prairie soil at the station fertilizers 
had no effect, but on lighter soils in southern Illinois they increased the yield; 
(5) test of varieties, data for 57 single varieties and 4 mixtures; (6) time and 
manner of harvesting, increase of yield from earliest to latest cutting, and best 
results from drying stalks with heads in the shade. The experiments were in 
continuation of those reported in Bulletin No. 17 of the station (£. S. R., vol, 
nr, p.215). 

Wheat , quantity of seed (pp. 107, 108). — Kotos and tabulated data are 
given for an experiment on 6 plats seeded October 0, 1891, at the rate 
of from 4 to 8 pecks per acre. The yields of grain were from the 4 
pecks, 24.7 bushels per acre; 5 pecks, 29 bushels; 6 pecks, 20 bushels; 
8 peeks, 27.8 bushels. During four years the highest average yields 
have been from seeding at the rate of 5 or 0 pecks per acre. 

Wheat, time of sowing (p. 108). — An account of an experiment in 
which wheat sown September 2 yielded 29.1 bushels per acre; Sep- 
tember 11, 28.4 bushels; September 21, 20.7 bushels; October 5, 27.2 
bushels; October 13, 21.7 bushels. During 4 years seeding in Septem- 
ber lias given higher yields of grain than seeding in October, but there 
lias been very little di (Terence in the yields from seed sown at different 
dates in September. u The yield of straw has generally decreased from 
the first to Hie, last sowing.” 

Wheat , depth of sowing (p, 109). — A small experiment is reported in 
which wheat was seeded at depths of 1 , 3, and 5 inches. There was little 
difference in the yields from the first two depths, but the seed covered 
5 inches yielded considerably less. 

Wheat, effect of fertilizers { p. 109-.1U). — Kotos and tabulated data 
are given for experiments with barnyard manure, bone meal, and bone 
and bloo 1 at the station and at four localities in southern Illinois, At 
the station the fertilizers produced little or no effect At the other 
places the commercial fertilizers incieased the yield, blit not so much 
on the avetage as the barnyard manure. 

Wheat , test of varieties (pp. 112-118). — Tabulated data are given for 
a test of 57 varieties of wheat in 1891, and in a number of cases com- 
parisons are made between the tests at the Illinois, Ohio, and Indiana 
stations the same year. Data are also givcu for the yields from 4 mix- 
tures of different varieties. Twelve of Carter’s cross-bred varieties 
imported from England were failures. 

Of the red boarded varieties the following gjive yields of 30 bushels or more an 
acre, averaging over 33 bushels; Hindustan, Diehl Mediterranean, Dei tz, Tuscan 
Island, Lehigh, Crete, Tasmanian Red, Velvet Chaff, Nigger, Golden Cross, New 
Longberry Wabash, and Lebanon. 

Of red bald varieties, Poole, Currell Prolific, Longberry, and Improved Rice 
gave yields of 30 to 32 bushels per acre. 

Of white bald varieties Golden Prolific gave 30 bushels, and of the whito bearded 
Democrat gave the came yield. * # * 
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Font mixtures were made of varietio# which, in appearance and in description of 
other characteristics, seemed much alike. These mixtures were composed of equal 
parts of the following varieties: 

(1) Velvet Chad* (Penqnite), Lehigh, Hindustan, Tasmanian Red, Nigger, Diehl 
Mediterranean, Tuscan Island, Miami Valley, Long berry Wabash, Bearded Monarch, 
and Fairfield. 

(2) Wyandot Red, Poole, Witter, Sheriff, Hicks, Fultz, Currell Prolific, Oregon, 
Longberry, and Karly Ripe. 

(3) Russian Red, Improved Rice, Extra Early Oakley, and (’rate. 

(4) Deitz, Lebanon, and Tlieiss. 

In each case the yield of grain per acre from the mixture was greater [by at least 
two bushels per acre] than the average yield from the varieties composing it, and in 
all but one ease the pounds of straw and pounds per bushel were greater. 

Wheat, effect of time and manner of harvesting (pp. 119, 120). — Tabu- 
lated data are given for experiments in whirl! wheat, was harvested 
June 18, 25, anti 20, in 1891, and June 29 and July 4 and 13, in 1892, 
or when the kernels were in milk, in dough, and fully ripe. 

Three cuttings, of nine samples each, were made for the years 1891 and 1892, each 
sample containing 200 spikes. The heads were removed from three samples of each 
cutting, and both straw' and heads were placed in the drying room. Throe were 
stood up in the drying room and three were put. out in the sun till thoroughly dry. 
Each sample w as threshed and the weights of straw and chaff, of grain, and of a 
certain number of kernels w ere ascertained. * * * In each of the two ears the 

average yield of grain and weight of 1,000 kernels is greatest for that dried in the 
shade witli heads on, which indicates that there is a transition of matter from straw 
to grain after cutting if the heads are not removed and the drying is not too rapid. 
In general there is an increase in yield from the earliest to the latest cutting. These 
results correspond with those obtained from experiments of like character in two 
previous years. 

Wheat, oats, barley, rye, sugar beets, sorghum, and cahaigre, 

A. E. Blount ( New Mexico Sta. Bui . No. 8, Nor., 1X9,2, pp. HU). — Tabu- 
lated and descriptive notes on tests of 480 varieties of wheat, 70 of 
oats, 42 of barley, 5 of rye, 10 of sorghum, and 3 of sugar beets. These 
crops were grown with irrigation. Thin seeding of grain has been 
shown to be best in the arid climate, of New Mexico. Wheat, growing 
seems to have been neglected in the Territory, but the experiments at 
the station indicate that this crop can be successfully grown there. 
African and some Asiatic varieties of wheat seem to be well adapted 
to this region, while the Mediterranean varieties do not do well. Gate 
gave large yields of grain and straw. Barley was grown with great 
success, maturing early enough to permit the raising of com or beans 
as a second crop the same season. The sugar beets analyzed showed a 
high average percentage of sugar. The station has begun experiments 
in the cultivation of canaigre. 

Night vs. day irrigation for wheat, J. W. Sanborn ( Utah Sta. Bui 
No. 21, Mar.) 189 3, pp. 12~ti ).— Tables show the yields during three 
years of wheat (grain and straw) from two plats (during each, season) 
of poor soil, 244 square rods in size, one of which was irrigated three 
times during the growing season at 10 a. m., and the other the same 
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number of times at sunset, the plat receiving night irrigation one season 
being irrigated during the day the. following season. 

The total yield (grain and straw) was about 15 per cent larger on the 
plats irrigated at night than ou those irrigated during the day. The 
proportion of grain to straw was slightly greater on the plats irri- 
gated in the daytime, “due probably to checking the growth of foli- 
age” by the lower temperature which was found (data not reported) 
to prevail on the plats irrigated during the day. The weights of straw 
per bushel were: Plats irrigated at night, 120 pounds; irrigated during 
the day, SO pounds. 

Crop report for 1892, A. A. Johnson and K. J. Nis wander ( Wyo- 
ming Sin. Bid. No. ]J, Feb., is't.'j, pp. 22). — Uriel' accounts of preliminary 
experiments at the experiment farms at Laramie, Lander. Saratoga, 
Sheridan, Sundance, and Wheatland with wheat, rye, barley, oats, buck- 
wheat, flax, corn, root crops, and forage plants. These tests are made 
with a view to determining the agricultural capabilities of this new 
region. 

Yield of staple crops, G. L. New man (ArJcannae St a. Bid. No. 22, 
Dec., IMS, ]>. T'J ). — The yields at the Pine Uluff Substation of corn, teo- 
sinte, sorghum, peas, Johnson gniss, German millet, and sweet potatoes 
are tabulated. 


HORTICULTURE. 

A. (\ Tltt’K, lulitor. 

The behavior of some eggplant crosses, L. IT. Hatley (Xeic York 
Cornell $ 'in. Kul, No. 49, Ihr., 1 $9:3, pp. jigs. 4 ). — ** In 1889 three 

crosses were made anton# eggplants, one cross being between Hound 
White and Black Pekin, one between Giant Hound Purple and White 
Chinese, and the other between Lon# White and Black Pekin. In 
every case the parents were very unlike, both in shape and color of 
fruit and in color of plant. A number of plants wen 1 grown from the 
seeds of the crossed fruits in 1890, and the characters of the resulting 
offspring were fully explained and figured in Bulletin No. of the sta- 
tion [ E. 8, Ti., vol. it, p. 7.17 1. The present report deals with the second 
generation, grown in 1891/’ Details are given in descriptive and tabu- 
lated notes. 

The cross which wo oidloil A was made between Round White ami Black Pekin. 
The Bound White is a small green plant which hears small, oblong, clear white, 
hard fruits. The Black Pekin, is a large, dark purple plant which produces very 
large, nearly globular and very dark purple fruits. One fruit was obtained in 1889 
as a result of crossing these two varieties. The seeds of this fruit gave in 1890 a 
series of plants which were almost exactly intermediate between the parents in size 
and other characters. The young shoots were much like the pistillate parent — Ron nd 
White — hut as they became older, the upper surface of the stems, the petioles and 
the veins of the leaves assumed the purple tinge of the male parent. In form and 
the larger part of the fruits seemed to vary in the directing of the pistillate 



826 


EXPERIMENT STATION RECORD. 


parent, many of them being decidedly oyoid in form and very small, A few were 
larger and had somewhat the form of the staminate parent. Frequently the same 
plant would produce mature fruits 2 inches and others 5 inches in diameter. In 
color the fruits were purple while young — first month or so — usually dark purple 
with lighter apex. In some instances this color was retained till time of edible 
maturity; but as a rule, the dark purple changed to a dull greenish hue, and the 
light apex became metallic gray with a faint tinge of purple and streaks of grayish- 
purple extended towards the base. * # * 

From tlio first brood of this cross, 1890, eight fruits were selected or again crossed, 
as parents for succeeding crops. These fruits were essentially alike in color ami 
shape. These eight fruits which were the parents of the plants discussed below, 
wore as follows: (Al) Pollinated with another flower on the same plant; (A2) pol- 
linated by Bound White (original pistillate parent); (AS) pollinated by Black Pekin 
(original staminate parent); (A4) same as A3; (A5) pollinated with another flower on 
same plant, as in Al; (A6) same as A5; (A7) pollinated by Round White, as in A2; 
and (AS) selection not artificially pollinated. 

From these eight fruits, 1,405 plants were grown at Cornell iti 1891. * * * 

As a whole, 513 of the 1,405 plants produced perfectly green foliage, showing the 
effect of the Round White. Most of the fruits produced by these eight samples 
were of an indifferent and ill-defined color, and wore utterly worthless for market. 
In productiveness, the purple herbage plants were ahead of the green ones, although 
the green parent — Round White — is more productive than the Black Pekin. Of the 
729 plants which gave sizable fruits before frost, 454 were purple and 275 green. In 
habit the A crosses were also very various. The Round White seemed to exert a 
great influence upon the stature of the plants, but the purple color of Black P^kin 
appeared to be more potent than the green of the other. 

Series B came from a cross of Giant Round Purple and White Chinese. The for- 
mer has purple herbage and a very large purple fruit, while the latter has green 
herbage and a long club-shaped white fruit. So far as beauty of form and color is 
concerned, this series was b> far the most promising of the three crosses. The plants 
in this series, as in the former, were as a rule intermediate between the parents. 
Much of the vigor of the pistillate patent was transmitted to the offspring, but 
the leaves wore smaller and less distinctly lobed. 

In form the fruits, as a rule, resembled tho staminate parent— White Chinese — but 
they were of greater diameter. The color at edible maturity was rich dark purple, 
with lighter apex. When fully mature, that is, when loft for the seed to ripen, the 
light pnrple apex became gray, then yellowish like the staminate parent, while the 
dark purple body of the fruit became dull green. * * * Fight of these fruits 

grown in 1890 wore selected or again crossed for planting in 1891. These B lots 
originated as follows: (Bl) Pollinated by Giant Purple (original pistillate parent); 
(B2) pollinated with another flower on the same plant; (B3) pollinated by Giant 
Purple, as in Ri; (B4) pollinated with another flower on same plant as B2; (B5) 
pollinated by Giant Purple, as in Bl and B3; and (B6), (B7), and (B8) selections not 
artificially pollinated. [The last three] were attractive fruits of a purple color and 
lighter apex, tending to be striped. 

The offspring of these fruits— 479 plants— showed a wide variation in color of 
herbage, many of them being green, although the greater part of thorn were purple* 
Asa whole, however, these plants were comparatively uniform in size and liahit, and 
could be distinguished from the A and C series at a considerable distance* The 
plants were low and bushy, but erect, mostly with a grayish-purple tinge when seen 
in mass. * * * 

Series C originated from a cross of Long White by Black Pekin. This series, then, 
is much like A in parentage, except that the pistillate parent has longer fruit. The 
effect of the staminate parent in giving color to the foliage was mote marked than * 
in series A. In no case was there an absence of the purplish tinge of Black Pekin, 
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and frequently the color was nearly as deep as in the parent. The fruit was of 
intermediate color, hut with the purple predominating. In form, a few of the fruits 
resembled the stamiii ate parent; and many resembled the pistillate parent, while 
others were wholly distinct. 

Four fruits were again crossed or selected in 1890 from this series: (Cl) pollinated 
by another flower from same plant; (C3) pollinated by Black Pekin (original stami- 
nate parent); and (C4) selection, not art ific ially pollinated, * * * very angular 

at the ends, purple, with a metallic-giay apex. 

In these lots the fruit pollinated from the same plant, Cl, gave a variable and 
very unproductive offspring. C3, into which Black Pekin has gone twice, gave only 
purple fruits. 04 was the one which we particularly desired to fix, for the original 
fruit had strong points of merit. This fruit gave us 169 plants, none of which, how- 
ever, were like the parent, and none seemed to possess superior merits. Only 31 of 
the plants from it produced fruits before the frost, and of these 5 had green herbage 
and 26 purple herbage. All the 0 plants were very tall in 1891, mostly dark in foli- 
age, and late. 

The result of all this experiment with secondary crosses and the second generation 
of primary crosses, numbering 2.126 plants, shows that they were exceedingly varia- 
ble, that pollination from the same plant did not fix the ty pcs, that very few novel 
and promising types appeared, that the white and purple color* tend to unite to pro- 
duce striped fruits, and that the greater part of the crop was unsalable because of 
the nondescript colors of the fruits. And all this only emphasizes the fact which we 
have learned with many other plants, that crossing for the purpose of producing 
marked novelties for propagation by seed is at least unsatisfactory. 

Tiomatoes, J. S. Robinson (Maryland JSta. Bid. Xo. 19 , Jhr.^1892, 
pp. 8). — Notes and tabulated data are given for 33 varieties tested in 
1892. As regards earliness, the best results were obtained with Earliest 
of All, Table Queen, Paragon, Ignotuin No. 10, Long Keeper, Michigan, 
Cumberland Red, and Favorite. 

The largest yields were given by Baltimore Prize Taker, Cumberland 
Red, Chemin No. 5, Mitchell, Money Maker, Paragon, Perfection, Pur- 
ple Queen, lied Queen, and Royal Red. 

An experiment with different fertilizers for tomatoes is also reported. 
The results were undoubtedly materially affected by unfavorable 
weather. The largest yield was given by the plat on which dissolved 
boneblaok was used alone, and the next largest where a complete ferti- 
lizer was applied. 

Do fertilizers affect the quality of tomatoes? L. G. Bailey (New 
York Cornell 81 a. Bui. Xo. 49, Dec., 1892, pp. 232-354). — Tabulated 
analyses showing the percentages of solids, sugar, and acid in toma- 
toes from plats fertilized with nitrate of soda, muriate of potash, and 
boneblaok, singly and in combination, stable manure, and no manure. 
The results show no uniform variation in the quality of the tomatoes, 
the differences between fruits on the same plat being as wide as 
between those on different plats. 

Vegetable tests, L. R. Taft, H. P. Gladden, and R. J. Coryell 
( Michigan 8ta. Bui No. 90, Feb., 1893, pp. 3-19). — This is in continuation 
of Bulletin No. 79 of the station (E. S. R., vol. in, p. 009), and includes 
descriptive notes and tabulated data for old and new varieties of vege- 
table^ os follows? Bush be^us #9, pole beans 16, bush J4ma b$au$ 
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4, cabbages 28, sweet corn 31, cucumbers 10, lettuce 41 , peas 55, pep- 
pers 8, squashes 4, and tomatoes 30. Among the newer varieties com- 
mended are the following: Bush beans — Butter Wax, Plymouth Rock^ 
Shipper Favorite, and New Field Bean No. 0; pole beans — Golden 
Champion, Golden Cluster, Horticultural Lima, Old Homestead, White 
Lulu, and Giant Horticultural; Lima beans — Henderson Bush; cab. 
bages — Burpee World Beater; sweet corn — First of All, Burlington 
Hybrid, and Country Gentleman; cucumbers — Goliath; Uttuei — Colos- 
sal, Self-folding Cos, and Stubborn Head; peas — Budlong, Charmer, 
Stanley, Gladiator, and Heroine; squashes — Dunlap Marrow, Marble- 
head, and Sweet Nut. 

Test of varieties of vegetables, E. S. Hickman ( Utah Sta. Bui. 
No. 20 y Mar.) 1803) pp. 15-28). — Descriptive notes and tabulated data 
for 28 varieties of bush beans, 12 of pole beans, 11 of Lima beans, 35 of 
sweet corn, 12 of cucumbers, 20 of radishes, and 22 of beets. The vari- 
eties especially commended are: Bush beans — Speckled Wax; Lima 
beans — Henderson Bush; sweet corn — Cory, Manic XX, Everbearing, 
and Squantum; cucumbers — Boston Pickling, Early Cluster, Early 
Frame, and New Evergreen; radishes — Vick Scarlet Globe, Earliest 
White Turnip, White Strasburg, The 1834, and Celestial; beets — Lan- 
dreth Very Early Forcing. m 

Varieties of cantaloupes, C. L. Newman (Arkansas Sta. Huh No. 
22) Dec.) 1892) p. 67). — Thirteen varieties of cantaloupes were tested. 
The Jenny Lind ripened first and Delmouico was the largest. 

Grapes and apples, 3. T. Stinson (Arkansas Sta. Bui. No. 21. l>ee.) 
1892) pp. 35-62) figs. 2). — An account of spraying experiments in the sta- 
tion vineyard ; notes on 15 varieties of grapes which did best in the vine- 
yard in 1892; general directions for the location, planting, and care of a 
vineyard; methods of treating downy mildew and black rot; formulas 
for fungicides and insecticides; notes on spraying apparatus; tabulated 
summaries of reports from correspondents on the best varieties of 
apples and grapes, and the most prevalent fungus and insect pests in 
different parts of the State; and popular information regarding the 
nature and treatment of apple scab, codling moth, and plum eurculio. 

Fertilizers for grape cuttings, L, II. Bailey (New York Cornell 
Sta. Bui. No. 49) Bee.) 1892) pp. 346) 347). — A brief account of alt 
experiment, during 1891 and 1892 on 10 plats of poor, gravelly soil, 
with 10,000 cuttings of Concord grapes planted 3 by 12 inches apart. 
Nitrate of soda, sulphate of ammonia, cottonseed meal, cotton -hull 
ashes, muriate of potash, bone flour, superphosphate, and stable manure 
were each applied separately and compared with no manure. The fer- 
tilizers had no effect the first season, but during 1892 nitrate of soda 
produced the most vigorous growth of the vines, followed by sulphate 
of ammonia. 

Substitutes for glass in greenhouse roofs, L. H. Bailey (New 
York Cornell Sta. Bui. No. 49 , Dec.) 1892 } pp. 355 , 35^).~T4als wifh 
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paper and oiled doth indicate that they are unsatisfactory substitutes 
for glass in greenhouse roofs during the winter. u For summer oi* late 
spring use, oiled muslin is fairly satisfactory. Plants which require a 
heavy shade in summer can be grown to advantage under such a roof. 
In the summer of 1891 we found a cloth-roofed house to be an excellent 
place for flowering the tuberous begonias.” 


FORESTRY. 


Forestry report, J. C. Wiuttkn (South Dakota Sta. Bah No. 32, 
Dev., 1892, pp. 13. — -A report on the forestry experiments conducted 
since 1889. Thirty-two plats, 10 in 1889, 11 in 1890, and 11 in 1891, 
have been planted with 21 species of forest trees. The trees planted 
were: Populus eert inert si s^ 1\ pyramidalis , P. no! ester, silver maple, 
green ash, box elder, black cherry, yellow birch, white birch, white 
elm, white ash, soft maple, cottonwood, Scotch pine, white pine, black 
Jwalnut, white walnut, Salir fray il is. white oak, European larch, Black 
Hills spruce, maple, hickory, and white spruce. 

| The average annual growth in inches made by those surviving the 
four seasons from 1889 to 1892 was as follows: 


i 
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j The maximum growth, 80 inches in one season, was made by Pop ulus 
nolester , the minimum, h inch, by white pine. 

A meteorological table for the four years is given, by w hich, to some 
extent, the ability of each variety to withstand the climate is indicated. 
The total rainfall from April to November, inclusive, for the four years 
was: 1889, 10.788 inches; 1890,10.102 inches; 1891, 12.10 inches; and 
for 1892, 22.78 inches. 

A detailed account is given of the growth and present condition of 
the following species of trees: Black Hills spruce, Scotch pine, box 
elder, tlie poplars, European larch, yellow and white birch, oak, white 
elm, ash, walnuts, and soft maple. 


WEEDS. 


Waltkk II. Evans, Editor . 

Gtolden-rod weeds, A. N. Prentiss (New York Cornell Sta. Bui 
49, Dec., 1892 , pp. 303-303). — A general statement concerning the dis* 
tributkm and habits of the species of the genus Solidago. Of the 24 or 
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25 species indigenous to the State, but 4 deserve, in the authors opin- 
ion, to be ranked as weeds. These are Solidago nemoralis, 8. rugosa, 
S. canadensis , and 8 . lanccolata. Brief descriptions of these species, with 
suggestions for their repression, are given. 

DISEASES OE PLANTS. 

Walter H. Evans, Editor. 

Note on the Cercospora of celery blight, G. F. Atkinson (J Yew 
York Cornell Sta. Bui. No. 49, Dec., 1892, pp. 314-316 , fig. 1).— The 
author calls attention .to the confusion which exists concerning certain 
morphological characters of the fungus. 

The description as given by Saecardo represents the form developed 
under normal conditions, the hyphen measuring 40-60 by 4~5/i, and the 
conidia 50-80 by 4, a and the form of the conidi a being given as obela- 
vate. The author finds'that wet weather is conducive to greater growth 
of hyphen and conidia, measurements of 50-150 by 4-5 p for the hyphfe, 
and 50-280 by 4-5//. for the conidia being observed. 

Attention is called to a scar on the basal end of the conidia and cor- 
responding scars on the hyphen, showing the place of their former 
attachment. In the Report of the IJ. 8. Department of Agriculture for 
1886, x>* H7, the distribution of this fungus is mentioned and the 
accompanying figure represents the conidia as davate, attached by 
their smaller end. In Special Bulletin Q of the New Jersey Stations 
(E, S. R., vol. in, p. 884), the conidia are spoken of as “club-shaped,” 
probably without reference to their attachment. The author shows by 
figures that they are obclavate, attached by their larger end. 

Some diseases of cotton, G. F. Atkinson {Alabama College Sta. 
Bui. No. 41, Dec ., 1892, pp. 65, plate 1, figs. 25). 

Synopsis. — (1) General nature of cotton diseases; (2) yellow leaf blight or mosaic 
disease; (3) trenching; (4) damping off, or sore shin ; (5) anthracuose ; (6) shed- 
ding of bolls; (7) angular spot of cotton; (8) aroolafce mildew of cotton; (9) 
cotton leaf blight; (10) root gall. 

The bulletin is introduced with a general discussion of some of the 
diseases affecting cotton, and of the confusion caused by the popular 
designation of nearly every disease as a “rust.” The author discusses 
in a general way the various causes of diseases of cotton, the value 
and effect of fertilizers on the crop, the methods of cultivation, and 
the means of disseminating information regarding this crop and its 
diseases. 

Yellow leaf blight or mosaic disease , (pp. 9-18). — This disease, of phys- 
iological origin, was discussed in Bulletin No. 36 of the station (E* 8. 
R., vol. in, x>. 844), and the conclusions there given are confirmed by 
the investigations of the season of 1892, As stated in the previope 
bulletin, tliis disease is due to imperfect nutrition pp assimilation, 
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The weakened condition of the plant makes it susceptible to several 
semi-parasitic fungi, the most important of which are Macrogjporium 
nigrimntium and Cercospora goxsypina or Sphrvrella gossypina. These 
fungi hasten the destruction of their host, though they can not bo 
considered as a cause, but rather a result of the disease. 

A series of experiments to test the value of fertilizers was continued 
at- the station farm and at Hope Hull, Alabama, during 1802. Kainit 
salt, and muriate of potash were tested, and the author considers the 
usefulness of kainit as a specific for this disease fully established. A 
description of the fungi associated with this disease is given, together 
with illustrations. 

Frenching (pp. 10-20). — This disease was first noticed June Iff, 1801, 
has since been observed at several stations in Alabama, as well as 
at Pine Bluff, Arkansas, and is probably of wide distribution. 

u Beginning with the lower leaves, the first sign of the disease is a 
light yellowing of the leaf at the edge, or more commonly between the 
forks of the main ribs of the leaf. This yellow color is sometimes very 
pale and almost white. It is followed by a drying of the same parts of 
the leaf, and later, as these parts of the leaf die, they turn brown and 
become ragged, the leaf eventually falling to the, ground. Those differ- 
ent- colors follow successively, and when the disease is well advanced 
all the colors are seen on the same leaf, the yellow color, of course, 
being near the still green portion of the, leaf along either side of the 
main ribs. Gradually tin* disease advances into other leaves, until 
nearly all are affected, when the lower ones begin to fall. At last the 
uppermost leaves are affected and fall away/' 

The early investigations wore all made on plants about coming into 
bloom. Subsequently very young plants were seen to be affected 
even before the plumule was well developed, the peculiar color being 
easily noticed on the cotyledons of the plant. Young plants maybe 
affected and for a time seem to overcome the disease, but they will 
usually succumb later in the season. As a final test, breaking or cutting 
the stem will determine whether or not the plant is ** trenching/* if it 
be affected, the librovascular system will be found discolored, being 
more or less brown, depending upon the stage and ravages of the dis- 
ease. In the discolored parts is found a fungus, apparently new, to 
which the author gives the name Fnmrinm raainfecttnn. Pure cultures 
of the fungus have been obtained ami inoculations made in apparently 
healthy plants, causing them to become diseased. 

The parasite enters the plant ueur the warfare of the ground or in the upper parts 
of the roots. The threads then as they increase grow upwards, anti reaching tho 
branches and petioles of the leaves grow out into their circulatory channels. This 
explains why the lower leaves are the first to l>e affected daring the first period of 
the disease. 

During the early stages the parasite is not in the leaves, the color changes and 
dying of the leaf being the result of a failure in nutrition due to the withdrawal of 
nourishment from the vascular channels of the stem by the parasite. * # # It 
1033 — JTo. 10 1 
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will be noticed that the failure of nutrition in the leaves U somewhat similar to that 
which occurs in the mosaic disease, but in “trenching” the interference with nutri- 
tion is so much greater than in the mosaic disease that the yellow color does not 
first appear in the smaller areas bounded by the smaller anastomosing veinlete, but 
extends rapidly up from the edge of the leaf between the larger veins. 

The plants sometimes put out new growth and scorn to recover, to a certain degree, 
from the disease. In many cases the upper part of the plant dies, the new growth 
coming from the latent buds and dwarfed branches near the ground. Many of the 
plants die outright. 

Under favorable circumstances a new growth from the lower branches may entirely 
hide the dead top of the plant unless careful observation is made. In other cases the 
new growth may come from all parts of flie plant. After a period of convalescence 
the plant may suffer a relapse. The second attack often differs materially from the 
first in external appearance, probably from the fact that the mycelium of the fungus 
is so well distributed throughout all parts of the plant that its effect, in attacking 
the new growth and increasing in the old is more rapid, thus not permitting the grad- 
ual sequence of color observed when the fungus has but one opening through which 
it can enter the growing parts of the plant. 

A few leaves sometimes show the characteristic sequence of color, but the leaf soon 
wilts, thus checking the color changes. Plants may pass through several periods of 
convalescence and relapse during a season. The fruit, even on plants that do not 
seem to be very badly affected, may frequently decay when nearly ready to open. 

The disease, when not complicated with other diseases of the roots, does not 
advance with such rapidity into the Toots, and this probably explains why so many 
plants sometimes recover; the roots in favorable weather sometimes supplying con- 
stantly the necessary moisture and nutrition, furnish material for the growth of the 
latent branches near the base. In sandy land the progress of the disease seems to be 
much more rafml, especially whou the plant lias attained considerable size and the 
fungus is already well distributed throughout the system. It then often happens 
that very few of the leaves show the gradual changes described above, but suddenly 
wilton a hot or dry day; a few on one day. more on the following, or sometimes 
perhaps all on the same day. The plant then soon dies. 

The author 1ms found the same fungus ou plants of okra, but so far 
no other plant seems to be affecied by it. Diseased plants are often 
found the roots of which are affected by nematodes, and sometimes 
bacteria are associated with the fungus considered by the author as the 
cause of the disease. The soil in which the plant grows seems to have 
nothing to do with the disease, the popular idea that it is confined to 
certain soils being erroneous. No remedies for this disease are sug- 
gested. 

Sore shin , damping or seedling rot (pp. 30-30). — This disease of 
young cotton plants is identical in external appearance with the dis- 
ease known as damping-off in this country and Europe, which is attrib- 
uted to Pythium de han/anum . An examination of specimens failed to 
reveal that fungus, but others were present, among which were Bhizo 
pus nigricans , a Fusarium , and an unknown non-fruiting fungus* Cul- 
tures of these were secured and inoculations made to determine which 
was the cause of the disease, and by a series of experiments it was de- 
termined that the unknown fungus was the cause. It is not difficult 'to 
isolate* and will grow in almost any medium. It is described by the 
author as follows; “ The threads arc 9-11/* in diameter the cells 
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100-200/* in length. At first they are colorless and possess numer- 
ous vacuoles of varying size in the nearly homogeneous protoplasm. 
As they age they become brown in color. The branches extend obliquely 
from the parent thread, are somewhat narrower at their point of origin, 
and possess a septum usually 15-20/* from the parent thread, giving 
a clavate form to this part of the branch which is continuous with the 
parent cell. Frequently the hyphse are associated in strands, being 
woven or twisted together” 

In nearly every culture medium the growth of the fungus was very 
rapid and in several sclerotia of varying size were developed. 

No means are suggested for the repression of the disease. 

Anthracnose (pp. 40-40). — This disease, mention of which is made in 
Journal of Mycology, vol. VI, ]>]>. 100 and 175 (E. S. lb, vol. n, pp. 455 
and 740), and Bulletin No. 27 of the station (E. S. It., vol. nr, p. 7), affects 
the stem, leaf, and boll, causing at times serious loss. Jt is caused by 
a fungus, Coif dot rich mn yossypU, and seems 1o be of wide distribution. 

The stem does not. show any characteristic injury when affected by 
this disease. The fungus is most often found at points of injury on the 
stem, as at the scars of fallen leaves. It sometimes attacks seedling 
plants at the surface of the ground, causing them to die much as if they 
were affected with the damping off fungus, but the characteristic de- 
pression or well defined ulcer of that disease is wanting. 

The anthracnose is frequently found on the leaves, ^specially on 
sickly ones, but the author considers its presence here due largely to 
the semi-saprophytic habit of the fungus. 

Ou the cotyledons, there is a characteristic- injury. “The fungus 
attacks the edges of the cotyledons and destroys an irregular area 
bordering the middle portion. The diseased area is marked by the 
bright pink or roseate tint so characteristic on the fruit.” 

The fruit seems the part most attacked by the fungus, and such bolls 
can not mature good lint. The fungus causes a premature ripening of 
the tissues, so that they deaden and dry into fixed forms. The natural 
separation of the carpels is prevented and the boll remains closed or 
partially open, but firmly holding the lint. 

The disease on the bolls originates in minute spots. Tlirsc spots when very small 
are of adull reddish-brown color, and present m mute shallow depressions of the 
surface tissue. As these spots enlarge the tissue blackens until the devedopment of 
the spores begins. These are developed in pustules, usually continent, iu the center 
of the nearly circular spot. Their development changes the color of the spot, which 
becomes a dirty gray if there are few spores, or a bright pink if the spores are 
numerous. Where the spores are few in number many of them stand out upon the 
surface on threads which have grown up through the tissue. The spores being color- 
less give a grayish cast to the dark ba^k ground of diseased tissue. 

When the spores are developed in great quantities they are piled up into a consid- 
erable heap, and form a large confluent mass occupying the central portion of the 
spot. A pink pigment, given off by the spores, is produced here in such quantity 
by the mass of spores that it can be readily seep. It is this pigment which gives 
the pink color to the spots. 
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While the disease is progressing and the spots are increasing in size, the bands of 
color in the tissue move out contrifugally. The outer band, which ib the border of 
the spot, is dull reddish-brown in color, and its outer limits are frequently ill defined. 
Inside of this border is a blackish hand of tissue which borders the pink center. 
As the spots increase in size they coalesce and frequently unite in forming a large 
diseased irregular area, covering sometimes one half the surface of the boll. * * * 
Sometimes the spots are not distinct, nearly the entire tissue being involved at an 
early x>eriod, so that the boll dies before a profuse development of tbe spores at any 
given point takes place. In such cases tlie boll appears nearly black, partly from the 
dead tissue and partly from the numerous black hyp lia* and scJerotia of the fungus. 

Inoculations and cultures wore made with the fungus, and it was 
found that the cotyledons were especially susceptible to its attack. 
There is not sufficient evidence to show that the fungus travels through 
the plant from cotyledons to the leaves and bolls, nor is it known that 
the fungus does not remain in the soil, but the author thinks from the 
analogy of some of the smuts and of Cysfopits camlidus that scalding 
the seed before planting would secure at. least partial immunity. 

Shedding of bolls (pp. 50-53). — This condition has long been known 
and variously accounted for as caused by some Hemipterous insect, the 
bollworm, etc., but the author considers it due to physiological causes. 
The worst attacks are noticed during extreme dry or wet weather, or dur- 
ing the change from one of these conditions to the other. The normal 
growth is so interfered with as to influence the nutrition of the plant, 
and this finds expression in the shriveled dead bolls. Usually a sharply 
defined line separates the living and dead tissues. The falling away of 
the bolls frequently is very beneficial to the remaining crop, but in 
some of the cluster varieties the bolls do not separate from the pedieel. 
In this case much injury is often done by causing the adjacent bolls to 
rot. 

Angular spot of cotton (pp. 54, 55). — This disease receives its name 
from the dark-colored angular spots on the leaves. It is apparently of 
bacterial origin, although inoculations from pure cultures have failed 
to produce the disease. It is most prevalent on leaves weakened by 
frost or inclement weather. 

Areolate mildew of cotton (pp. 55-58). — This disease is so named on 
account of the definite small areas of the leaf which arc affected. They 
are limited by the small veins and give a mildewed or frosty appear- 
ance to the affected places. It has been noticed in several places in 
the cotton belt, but has not as yet produced any serious injury. Tbe 
disease is caused by a fungus, Kamularia areola , described as follows: 

Spots amphigenous, pale at first, becoming darker in age, 1 mm. to 10 mm. (mostly 
3 mm. to 4 min.), angular, irregular in shape, limited by the veins of the leaf, conidia 
in profusion giving a frosted appearance to the spots. Hyphas amphigenous, fascic- 
ulate, in small clusters distributed over the spots, subnodosc, older ones frequently 
branched below, more rarely above. Where they are toothed the teeth are frequently 
unilateral when the hyphas are curved instead of zigzag, several times septate, 
stouter below, hyaline, 25-75/a by 45-7//. Conidia oblong, usually abruptly pointed, 
at the ends, sometimes concatenate in the early development of the hyphee, hyaline 
14-30a by 4-5/a. 



DISEASES OF PLANTS. 


835 


Cotton leaf blight (pp. 58-61). — This disease is caused by a fungus, 
Splmrclla gossypina. Usually the older leaves, or often in wet situa- 
tions all the leaves, are attacked. It is frequently associated with the 
yellow leaf blight, when by physiological causes the plant lias become 
weakened. The presence of the disease is indicated by small red spots 
of irregular outline which increase centrifugally. Later the centers 
become light brown or dirty white, only the border showing the red 
color. Often the dead tissue falls away, leaving numerous holes in the 
leaves. The author shows that this is the perfect stage of a fungus, 
the conidial phase of which is known as Ccrconpora gosftypina . 

Hoot galls of cotton (pp. 61-65). — A semi-popular discussion of the 
disease of cotton caused by nematodes or eel worms. A more complete 
account of the life history of these worms may be found in Bulletin No. 
9 of the station (B. 8. B., vol. i, p. 185.) The information in the pres- 
ent bulletin appears to be largely compiled from the earlier one. 

Diseases of the cranberry, K. S. Goff ( Wisconsin Sta. Bui . No. 
5*5, Apr., 1H9H, pp. 1 5-17) Jigs. 2). — Compiled notes on cranberry galls 
and scald, from Bulletin No. 64 of the New Jersey Stations (E. S. B., 
vol. I, p. 263). 

Can peach rot be controlled by spraying? F. 1). Chester ( Dela- 
ware Sta . Bid. No. W, Pec., JSf)2,pp. 1(>, Jig. J.) — A preliminary report 
on experiments in three orchards during 1892, to discover a remedy for 
peach rot, in continuation of those reported in Bulletin No. 15 of the 
station (E. S. K., vol. iv, p. 167). 

In the first orchard the fungicides used were: (a) Ammoniaeal solu- 
tion of copper carbonate — 5 ounces copper carbonate, 3 pints ammonia, 
and 45 gallons water; (b) ammoniaeal solution of copper carbonate — 
8 ounces eoi>per carbonate, 1 pound ammonium carbonate, and 45 gal- 
lons water; (c) copper carbonate in suspension — 1 pound copper car- 
bonate and 25 gallons water; (ft) neutral Bordeaux mixture — 4 pounds 
copper sulphate dissolved in hot water; add milk of lime until litmus 
paper is turned blue, and dilute with water to 25 gallons. Six applica- 
tions of the fungicide were given the trees between April 29 and July 
2. After the third spraying considerable injury to the leaves was 
noticed; the least, however, on those on which Bordeaux mixture had 
been used. The fruit was picked and sorted into two lots, perfectly 
sound and more or less decayed, after which each lot was weighed. 
The amount of injury to each lot may be expressed as follows: 


Fungicide used. 


Percent- 
age of 
decayed 
fruit. 


Ammoniaeal solution (a) 

Ammoniaeal solution (b) 

Copper carbonate in suspension 

Neutral Bordeaux mixture 

Check (not sprayed) 


19.68 
13. 00 
in. 92 
17.99 
32.70 
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Iii the other orchards only the arnmoniacal copper carbonate, con- 
taining carbonate of ammonia, was used. Three sprayings were given, 
with the following per cents of decayed fruit: Orchard No. 2, sprayed 
13.48, check 39.39; orchard No. 3, sprayed 10.62, check 17.56. 

In these experiments the leaves were injured, there being but one 
third or one fourth the normal amount of leaves after the third spray- 
ing. 

A meteorological table is given showing that the spread of the fun- 
gus was concurrent with wet weather and high temperature. 

The author is inclined to answer his query in the affirmative if the 
following conditions be observed: 

(1) Remove all mummified fruit, not permitting it to remain on tlm trees over 
winter. 

(2) Spray before buds swell in the spring with t pound copper sulphate to 25 gal- 
lons water. 

(3) As soon as buds begin to swell, spray with either solution b, c, or c/, following 
this by another spraying just before they open. 

(4) Give a third application when tho fruit is about full size. Follow with two 
or three applications about a week apart, until l'ruit is ripe. Heavy rain followed 
by warm weather will cause rapid rotting; hom e due regard should be given this 
point in regulating time of spiaying. 

The black knot of plum and cherry, L. H. Bailey (New York Cor- 
nell Sta. Bui No. 49, Dec., 1892 , pp. 347-390, Jig. i). — A popular descrip- 
tion of this disease, with directions for its repression. The full text 
of the New York law on black knot is given. By the terms of the law 
any tree affected is declared a public nuisance and must be destroyed 
by lire. A board of three commissioners is to be created in any city 
or town upon application of the freeholders, the commissioners to be 
fruit growers. Their duties are to institute investigations in the region 
over which they have jurisdiction, and to condemn any affected tree or 
part of tree. Any one failing to comply with their orders to destroy 
diseased trees is liable to a fine of $135, or to ten days’ imprisonment, or 
both. 

A new anthracnose of privet, G. F. Atkinson ( New YorJc Cor- 
nell Sta. Bui No. 49, Bee., 1892, pp. 306-314, plate 1, Jigs. 4. — An ac- 
count of a disease of privet ( Ligustrum vulgarv) due to the presence of 
a new species of anthracnose, Glwosporium eingulatum, Atkinson. The 
author characterizes the disease as follows: 

A few twigs of i>rivefc having the appearance of blight were sent, to me by Prof. 
Bailey. From 12 to 18 inches or more of the terminal portion of some of the twigs 
was dead, the point where the dead portion joined the healthy presenting the de- 
pressed line observable on twigs of pear and apple affected by blight. The resem- 
blance to tho blight, however, was only superficial and confined to twigs in the final 
stage of the disease. Other twigs presenting an apparently healthy terminal portion 
were found to bo diseased at a point about 12 to 18 inches from the end, where a 
depressed area of diseased tissue was observed, oblong in outline, the longer diam- 
eter being parallel with tho longitudinal axis of the stem. A comparison of the 
different specimens showed that this diseased area, cpiite small pr im arily, and seated 
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only tipou one side of the twig, gradually increased in size until it eventually ex- 
tended around the twig, completely girdling it. Seated in the original diseased 
areas, whether extending partly or entirely around the stem, are minute black ele- 
vated points, which can be seen with the unaided eye. These black elevated points 
are centers where pustules of the fungus are developed containing the spores. 

For experimental purposes pure cultures of the fungus were obtained 
by the following method, devised by Koch : Three glass tubes contain- 
ing a small quantity of liquid nutrient agar-agar were placed in a 
water bath at 43° 0 . Thin shavings through the fungus pustules on 
the stem were transferred to one Of the tubes. This was shaken to 
distribute the spores, and then a portion of the liquid transferred to a 
second tube* and afterwards to a third tube. 

The contents of the three tubes were poured into Petrie dishes and 
left to cool. Jn a few days the colonies had grown so as to be visible 
to the naked eye. The pure colonies of the desired fungus resembled 
snowflakes. From these colonies isolated germs could be obtained for 
pure cultures of the fungus* 

In addition to the cultures in agar-agar, the fungus was successfully 
grown upon sterilized bean stems. hi the cultures on the bean the 
close relationship is apparent between this fungus and the Glceosporium 
fruetigenum of the apple. The points of difference characterize this as 
a hitherto umieseribed species, for which the author proposes the name 
Glceosporium cinyulatum or girdling anthracnose. Tlio new species is 
described as follows: 

Affected areas light brown, eithor oblong and on one side of the stem, or later com- 
pletely girdling it. Aeervuli 100 to 150 fi in diameter, rupturing the epidermis, in 
age black from the dark stioma lying in the base or extending irregularly up the 
sides, frequently forming a psendo-pycniilium. Basidia numerous, crowded, simple, 
hyaline, or when very old perhaps fuliginous. Spores oblong or elliptical, straight 
or a little curved, usually pointed at the base, 10-20 by 5-7 u when normal, often 
greatly exceeding these dimensions in cultures, or, if crowded in the media, may be 
considerably smaller. On Ligustrum vulgare . 

Diseases of plants, with remedial measures, W. B. Alwood 
{Virginia 8ta. Bid. No. 2i, Jan., 1893, pp. 23-10 ). — The diseases consid- 
ered are those of the apple, cherry, plum, peach, pear, and grape, ivhich 
are popularly described with suggestions for treatment. 

The diseases of the apple — brown spot {Phyllos tietapi rina) , rust ( Gym- 
nosporangium macropus ), scab {Fmicladium dendriticum), and bitter rot 
{Glceosporium fruotigenum) — were popularly described by the author in 
Bulletin No. 17 of the station (E. S. It., vol. rv, p. 354). 

The diseases of the cherry are brown rot {Monilia fruotigena ), and a 
brown leaf spot, which seems identical with the disease of the apple 
under that name. 

The plum diseases areblack knot {Plowrightia morbosa). and the shot- 
hole fungus {Septoria cerasina ). The use of a weak Bordeaux mixture 
is recommended as a remedial agent for the latter. 

The peach, in addition to the brown rot of the cherry and the 
shot-hole fungus plum, is affected by leaf curl {Taphrina deformans ). 
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The most serious disease of the peach is the yellows. This disease is 
described, and digging out and burning of all affected stock advised. 
A law providing lor the inspection and destruction of trees was pre- 
pared by the author, and with some modifications passed the State leg- 
islature. The modifications made the law inoperative on* account of 
impossibility of execution. 

The pear diseases are the bacterial blight and the leaf blight or crack* 
jug caused by the fungus Entomosporium maculatum . 

The grape diseases are black rot (Lwstadia bidwellii ), anthracnose 
(Spliaeeloma ampeUnum ), downy mildew (Peronospora mlicola ), and the 
powdery mildew ( Uncinula s piralis), all of which are described, and 
treatment recommended by the author, in Bulletin No. 15 of the sta- 
tion (E. S. II., vol. iv, p. 55). 

A chapter on fungicides gives formulas for preliminary washes for 
trees and vines, with directions for their application, also formulas and 
directions for a weak Bordeaux mixture, an ammoniaeal copper car- 
bonate solution, and a soda-copper carbonate solution. The author 
recommends the combination of an insecticide with Bordeaux mixture, 
at least for the earlier applications, as a protection against insect dep- 
redations. Spraying apparatus is described. 

ENTOMOLOGY. 

Insects injurious to cranberries, E. S. Goff ( Wisconsin Sta. Bui. 
No. 35, Apr., 1893, pp. 3-19, ftps. 18). — Compiled notes oh the black- 
headed cranberry worm ( Rhopobofa race ini ana), yellow-headed cran- 
berry worm (Terns mecinii eorana), cranberry fruit worm (Acrobasis 
vaecimi), tip worm ( Cecidomyia vaecimi), and cranberry scale (Asjndiotus 
sp.). The information is taken very largely from Special Bulletin K of 
the New Jersey Stations (E. S. It., vol. n, j>. 418). 

Insects affecting the blackberry and raspberry, F. M. Webster 
( Ohio 8ta. Bui. No. 45* Dec., 1892, pp. 151-217, figs. 38). — Original and 
compiled notes on the appearance, life history, habits, and treatment of 
the following species of insects: 

Blackberry leaf miner (Fenum rubi), Blennocampa panpera, dogwood 
sawfly (If), (Harpiphorus varianus ?), raspberry sawfly (SeUmdria rubi), 
raspberry rootgall (Rhodites radiemn), seed-like blackberry gall (Dias- 
trophus euseutaformis), cynipid leaf gall, pithy gall of the blackberry 
( Diastrophus nehulosus), tiolenopsis fug ax, upholster bee ( Ceratinadupla), 
comma butterfly (Grapta comma), raspberry root borer and blackberry 
crown borer (Bembecia marginata), liedgebog caterpillar (Pyrrharctia Isa- 
bella), fall web worm (Hyphantria cunea), waved lagoa (Lagoa erispata), 
saddle-back caterpillar (Empretia sHmulea), Bed-humped apple-tree 
caterpillar (GUdemasia eoncinna), tfchiznra ipomece, unicorn prominent 
(Schizura unicornis), cccropia emperor caterpillar (Attacus cecropia), 
orange- striped oak worm (Anisota senator ia), California tent caterpillar 
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(Clisiocampa calif arnica ), caterpillars of dagger moths (A crony eta spini- 
gera, A . brumosa , xylineformis , yl . oblinita ), black army worm (Noctua 

fennica ), stalk borer and heart worm (Hydreecia nitela), pyramidal grape- 
vine caterpillar (Pyrophila pyramidoides), Scopelosoma sidus , raspberry 
geometer { Bynchlara glancaria ), chain-dotted geometer (Caterva cate - 
naria), raspberry plumemoth ( Oxyptilus tcnuidactylm ), Caceecia rosana, 
grape-berry moth ( Eu&emis botrana ), raspberry leaf roller ( Exartemaper - 
mundane), budmotli ( Tmetocera ocellana ), leaf roller (Phoxopteris sp.), 
blackberry leaf miner {Nepticula rubifoliella ), case-bearing blackberry 
leaf miner (JY. villosella ), Benia hemizonce, Apatelodcs torrefacta , Bericaria 
mori , Thyatira scripta, Laxotwnia musculana , Prodenia lincatclla , stem 
gall midge of the blackberry ( Cecidomyia sp.), blackberry midge (Lasio- 
ptera farinom ), raspberry cane maggot ( Anthomyia sp.), 1 5-spotted lady 
beetle ( Mysia (Goccimlla) 15-puncMta ), American raspberry beetle {By tu- 
rns unicolor ), Carpophilus brachyplerus , Limonius auripilis, raspberry 
gouty-gall beetle (Agrilus rnficollis ), rose chafer (Macrodactylns subspi - 
nosus), Anomala binaiata , Goldsmith beetle {Cotalpa lanigera), giant root 
borer (Prionus laticollis ), raspberry and blackberry cane borer (Oberca 
bimaculata ), Cldamys plicata , Hussar cus mammifer , Gryptoecphalus binomis , 
C. venuslus, G. quadruples , Pachybrachys carbonarius, Tymnes tricolor , 
Paria i-notata, Southern corn rootworm {THabrotica 12-punctata), Chely- 
morpha argus, Ithyn chiles bicolor , strawberry weevil (AwOjowomms 
natus), Rocky Mountain locust (Mclanaplus trpretus), meadow katydid 
(Orchciimum glnbcrimum ), snowy tree cricket ( (Ecanthus niveus), wheat 
thrips (Thrips tritici ), scurfy bark louse ( Chionaspis furfur us), rose 
scale (J)iaspis rosw ), Pemphigus rubi, Aphis rubicola , Macrosiphum rubi- 
cola, Sepha rubifolii , Biphonophora rubi , blackberry ilea louse {Psylla 
iripunctata ), 17-year cicada (Cicada septendecim), square spittle bug 
(Aphrophora quadra ngularis), flea-like negro bug (Gorimclccna pulica- 
via), Euschistns variolarius, Gosmopepla carnifex , tarnished plant bug 
( Lygus pratensis), and Ju/n-s* impressvs. 

The black peach aphis, M. V. Sjunoriiland (JTew? Yorlc Cornell 
StU: Bul . JVo. 49, Dec. 1892, pp. 325-331, figs. 2 ). — Notes on the history, 
appearance, and treatment of Aphis persiew-niger , which has recently 
been introduced into Niagara County, New York. 

Garden webworms on sugar beets, L. Bruner (Nebraska Sta. 
Bul . JVb. 24, Sept. 15, 1892, pp. 8, fig. 1 ). — Two species of webworms have 
been injurious to beets in Nebraska during the present season. One 
of these, the common garden webworm (Eurycrcon rantalis), is de- 
scribed and an account is given of its food habits and life history, 
with suggestions regarding treatment. The second species, which has 
been more injurious than the other, is simply mentioned as having been 
known to entomologists only as a moth. 

Underground insect destroyers of the wheat plant, P. M. Web- 
ster (0/m> flfca. JiwL JYo. Dec. pp. 221-247, figs. 8 ). — Historical 

accounts of observations on the wheat wireworm (Agriotes mancus ), 
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white grub (Lmhnosierna fusca ) ? and several species of crane flies ; with 
suggestions regarding means of repression and accounts of their natural 
enemies. Ill Bulletin No. 42 of the station (E. 8. It, vol. HI, p. 889) 
similar accounts are given of the insects which burrow into the stem 
of the wheat plant. The following popular summary is taken from the 
present bulletin : 

Wirewotms are the larvra or grubs of snapping dr click beetles, and breed espe- 
cially id low, damp, cold soils, feeding on tlio roots of grass and probffbly other 
herbaceous plants. They probably req uire a little over three years to develop from the 
egg to the adult. No thoroughly practical method of destroying these worms has as 
yet been discovered. Their numbers may be red need by fall plowing, and their haunts 
rendered unattractho by a rapid rotation of crops and by tmderdrainage. Where 
fields of corn are attacked a k 1 replanting is made necessary, it is best to plant the 
second time between the old rows, allowing the lafctet to stand as long as possible in 
order to hold the attention of the worms and keep them diverted from the latter 
plants. 

White grubs are the offspring of the May beetles or .Juno bugs. While the wire* 
worms develop to adults in summer and live over winter in that stage, the white 
grubs pass the winter either as grubs orpupw, and develop to adults in spring, other* 
wise the life history of the two is much the same. The eggs arc laid in the ground, 
notably in glass lauds, and hatch in about thirty days. The young work little 
injury the first year, but the next they ravage the fields most seriously. These grubs 
prefer the higher to the lower lands, and therefore drainage has much less effect 
upon them. Probably fall plowing and rapid rotation of crops are the best methods 
to pursue. Fertilizing with barnyard manure is a protection against damage in 
infested fields. 

Crane flies are known also as gallinippers and many term them cutworm flies, 
though they have uo connection with cutworms. There are a number of species of 
these, some of which are one and others two- brooded each year. The eggs are 
deposited in grass and elo\ er lands, more particularly in low, flat, damp lands. The 
maggots feed on the roots, seldom appearing above ground except in very wet 
weather. The ravages of these larvae can be prevented in wheat lands by plowing 
early in September. This measure will also preclude the probability of injury to 
corn tlie following year. For injuries on grass or clover lands no remedy or pre- 
ventive is as yet known. 

Insects and insecticides, W. Ii. Alwood ( Virginia 8ta. Bui. No. 
24, Jan., 1893, pp. 1-23). — Popular descriptions, witli suggestions regard- 
ing treatment, of the following insects: Plant lice, scale insects, canker 
worm, fall webworm, tent caterpillar, bag worm, rose chafer, codling 
moth, plum curculio, borers, potato beetles, striped cucumber beetle, 
flea beetles, cabbage worms, currant worm, corn worm, and tomato . 
worm. 

The nature and methods of preparation of the following insecticides 
are also given : Arsenites, white hellebore, keroseue emulsion, fish-oil 
soap, and pyrethrum powder. 

Insecticides and their appliances, C. H. T. Townsend (New Mex- 
ico Sta. Bui. No. 9, Dec., 1892, pp. 25, plate 1, figs. 20). — An account is 
given of the more common insecticides, and various forms of apparatus 
for their application are described and illustrated. The bulletin also 
contains the text of an act of the legislature of the Territory, approved 
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February 20, 1891, for the repression of insect pests. This act provides 
for the appointment of u horticultural commissioners ” in each county, 
who shall have the power to inspect orchards, vineyards, etc., and to 
compel the owners to destroy injurious insects which may be found on 
their property. Local inspectors may be appointed to act under the 
direction of the commissioners. 

FOODS— ANIMAL PBODTJCTIOtf. 

E. W. Ajj.kn, Editor. 

Feeding ruminants on grain alone, J. W. Sanborn (Utah Sta> 
BuL No. 21 , Mar., 1892, pp. 1-12 ). — The experiments reported in this 
bulletin were made to ascertain whether ruminants could be successfully 
fattened on grain alone, and the effect of such feeding on the stomachs 
and other internal organs. An experiment commenced with a call* ter- 
minated abruptly from an accident. Two sheep were fed from January 
16 to J uly 6 on grain with some turnips and beets. The kind of grain fed 
is not stated, except that it consisted of one fourth oats. The animals 
averaged 112 pounds in live weight at the beginning of the trial. 
Through mistake they were placed where they could secure a little 
grass by reaching through the fence, but the amount eaten is believed to 
have been very small. At the beginning of the trial, when the coarse 
food was discontinued, there was a decrease in the live weight, lasting 
about two months. This is believed to be due to the change in the 
contents of the stomach. The gain in weight from March 16, when 
the loss incident to the change of food had ceased, to the close of the 
trial, July 6, was 42 pounds. u The gain is fully as good as could be 
expected from a slioat receiving the amount of food eaten by the sheep.” 

These sheep were slaughtered July 6 that a study might l>e made of the weight of 
the stomach and other parts. The stomach, fat, and intestines of No. 1 weighed 19£ 
pounds ; this sheep had pieces of hay in the first stomach and a trace of oat hulls. The 
stomach, fat, and intestines of sheep No. 2 weighed 10£ pounds; the contents of the 
large stomach weighed but H pounds. 

The stomach, intestines, and fat of 4 sheep used in other trials with coarse food y 
weighed nearly twice as much. These sheep were as fat or fatter than any that we 
have slaughtered and gave tender and well-flavored mutton. 

In continuation of the study, a 2-year-old steer weighing 635 pounds 
wasted exclusively ou grain from April 13 to December 2. The charac- 
ter of the grain fed is not stated. 

During the opening period when the stomach contents were decreasing there was 
no gain, but a loss, as there was during the last mouth of feeding. From May 2 to 
October 24, or for 175 days or about six months, the gain was 326 pounds, or 1.86 
pounds daily. This gain is the gain of flesh, and a good one. 

The food eaten from May 2 to October 24 was 1,866 pounds; food eaten from May 2 
to October 24 for a pound of gain, 5.7 pounds. Considering the weight of the steer, 
this gain is fully as good as that obtained from hogs. The food required, for a pound 
of gain increases steadily with the weight of the animal fed. 
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These figures are compared with those observed by the author fbr 
pigs at different stages of growth, indicating that under favorable 
conditions a pound of beef can be made on grain alone as cheap or 
cheaper than a pound of pork. 

Data secured at time of slaughtering, and the weights of food and 
water consumed and of excreta, are tabulated in full. 

The large stomach contained mostly water and hulls of bran, yet this is food ma- 
terial. It was flat or not distended by food; indeed, it was not half full, and the 
material that it did contain had a very unusual proportion of water. Rumination 
by the steer was mostly suspended. It may be doubted whether the unfilled stomach 
can as readily return the food to the mouth. It is not improbable that the material 
that it contained had accumulated there, as it is not a stomach for direct digestion. 
The second stomach was not full, and the third was far from being as tense as is 
usual, and was much softer. It is probable that a few generations thus fed would 
have these stomachs much reduced in size, if not largely eliminated in actual use 
for the purposes now used. This would give a steer with less waste of body in 
slaughtering. Whether the conversion of cattle into non-ruminants is desirable at 
all is yet to appear. It would not he as a rule, hut may he under exceptional con- 
ditions. This experiment makes it highly probable that the steer makes or may 
make as economic or a more economic use of food than the pig. 

[A comparison of the data at slaughtering with that for other steers slaughtered 
at the station indicates that] “the blood of our steer weighed more, the lungs less, 
the liver less, and the spleeu much more. This variation holds when compared with 
steers slaughtered here at other times and weighing more. The variation is very 
marked and interesting. * * * The steer was in good flesh, good health, and 

gave very nice, tender meat. To the eye the moat had a peculiar appearance. It 
was seemingly far more gristly than ordinary meat, while the fat was more solid, 
cutting very much harder with the knHp than ordinary fat. * * * 

The amount of water drank was very little, or only about one half that required by 
the steer when fed on hay. This fact in part accounts for the good showing made by 
the steer when led cm grain alone, in comparison with the pig. 

The author summarizes the results and inferences from his experi- 
ments in the following terms: 

(1) Cattle and sheep can he successfully fed on grain alone for very long periods. 

(2) Cattle and slump fed on grain alone make a pound of growth on as few or less 
pounds of grain than hogs do. 

(3) Cattle when fed on grain drink hut little water, void a larger ratio of it as 
urine, and probably vaporize less of it by the lungs than when receiving hay or 
coarse food. 

(4) The stomachs of sheep and cattle weigh less when fed on grain, the first stom- 
ach notably so. 

(5) The first stomach of sheep and cattle receives fine foods, hut does not fill up, nor 
quite half fill. The animals practically ceaso ruminating when fed grain alone. 

(6) The vital organs of a slaughtered steer weighed quite diflcrontly from those 
of cattle heretofore slaughtered, especially so in regard to blood, which weighed 
more, and more notably so for lungs, which weighed less, and is the first notable 
instance in the experience of the writer of the variation of lungs due to food. 

(7) Theso relations of food to the development of vital organs should receive the 
careful attention of physiologists, notably in the relation of food to human health. 

Residuary effect of a grain ration for cows at pasture, I. P. 

Kobe UTS (New York Cornell Sta. Bui. No. 49, Dec., 1892, pp. 322-324). — 
Bulletin No. 36 of the station (E. S. E., vol. m, p. 613) contains an 
aecount of an experiment on a grain ration for 16 cows at pasture. As 
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there stated, the lot receiving grain averaged about 3£ pounds of milk 
more per cow daily than the lot on pasturage alone. For six months, 
beginning with the following April, the lot which the previous season 
had received grain averaged 480.2 pounds of milk per cow more than 
the lot which had received no grain. This represents a gain of a little 
more than 10 per cent in favor of the grain-fed lot. “It seems reason- 
able to assume that tliis increased production was due to the grain fed 
the preceding year, especially in the case of the younger animals. 
Indeed, it was plainly evident that the grain-fed 2-year-olds and 3 year- 
olds developed into better animals than their stable mates having no 
grain.” 

VETERINARY SCIENCE AND PRACTICE. 

The corn-fodder disease, F. S. Hillings (Nebraska Sta. Bah. Nos. 
22 and 2>, Oct., s',92, pp. Jo9, plates 11). — This is an enlarged edition of a 
former publication (Nebraska Sta. Hubs. Nos. 7. 8, 9, and 10; E. S. II., 
vol. i, p. 123), and deals with the disease formerly designated as the 
“cornstalk disease.” 

Among the subjects embraced in this publication are statistics on 
the prevalence and extent of the disease, an account of various out- 
breaks, inoculations, and feeding experiments with small animals. 

Two pigs were fed on the lungs, heart, and other* viscera from a calf 
which had died as the result of inoculation with a culture of the corn- 
fodder disease germ. One pig died; the other became ill, but re- 
covered. 

The author discusses at length “chronic broncho interstitial pneu- 
monia in cattle as a sequel to the cornstalk disease. * * * The 

condition met with in the lungs of cattle resulting from the cornstalk 
disease, while often a chronic interstitial disturbance and somewhat 
resembling the lungs in contagious plea ro pneumonia, is so markedly 
different and generally so washy and broken in outline, in comparison, 
that any competent veterinary jmthologist should be able to recognize 
it at a glance. * * * This corn-fodder disease has nothing of a 

* contagious character about it. It does not owe its primary origin to 
thex>resence of a diseased animal in the first, place, or to any material 
from such a diseased animal among healthy stock. * * * It is an 

absolutely local disease.” 

In the same publication the author discusses a disease which pre- 
vails among cattle and horses in the hot months. He terms the 
disease a “summer septicaemia.” An outbreak in Iowa in 1891 is 
discussed at length by l)r. T. D . Oollins. 

TECHNOLOGY. 

Sirup and crude sugar making from sugar cane and sorgnum, 

0. L.Newman ( Arkansas Sta. Bui. No. 22, Dee., 189,% pp. 80-81). — Direc- 
tions for grinding the stalks and treating the juice are given, and notes 
on the apparatus necessary for sirup-making on a small scale. 
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Production and distribution of the principal agricultural prod- 
ucts of the world (Division of Statistics, Miscellaneous Report No. 5, 
Feb., 1893, pp. 205 ).— Notes and tabulated data on the production 
and distribution of wheat, corn, rye, barley, oats, potatoes, tobacco, 
butter, cheese, cotton, wool, and flour in the different countries of the 
world. 

There are ninety-two countries represented in this work and ten consecutive years, 
wherever annual statistics are available. The fluctuations of annual production, 
both in area and rate of yield and intrude requirements, are constantly confusing 
the minds of readeis of agricultural statistics, being so wide and abrupt as to render 
the record of a single year m any country nearly useless for practical deduction . This 
fact enforces the necessity of a systematic average of a series of years, which with 
few exceptions has not heretofore beeu found in the statistical records of any coun- 
try, and never lias there been so comprehensive and complete a collection as to 
extent of geographical area represented and continuity of annual statements. 

The following general statements regarding different products are 
taken from the report: 

Wheat . — [The average crop of the world is estimated to he about 2,281,000,000 
bushels.] The wheat “market of the world,” which is open for tbo surplus produc- 
tion of producing countries is circumscribed and very small when the general use 
of wheat as a bread grain is considered. Practically it is all in Europe, and even 
thero limited to iho necessities of a few countries. Insular and factory-studded 
Great Britain, with its small area and its teeming population, and populous little 
Belgium practically furnish the market for which the wheat growers of the world 
are striving in competition. Excluding these two countries, Europe is practically 
self-supporting, the excess in the eastern countries being sufficient to meet the defi- 
ciencies in the western nations. To supply the small amount required to meet the 
European deficiency, the fields of America, India, and Australasia are principally 
relied upon, and the sharp competition between tlio agriculturists of the rivals for 
the possession of this “world's market ” results in furnishing a cheap food supply 
for the artisans of the manufacturing nations. 

Corn . — [The average crop of the world is about 2,300,000,000 bushels.] 

The United States produces 80 per cent of the total crop, taking the average of a 
series of years, and a much larger proportion in years of heavy production. In 1891 
the crop of this country almost equaled in volume the average crop of the world, and 
in such seasons the volume of the world's corn crop exceeds that of any other 
cereal. * * * 

The average annual net importation of Europe, according to the data presented, 
is about 84,000,000 bushels. The average net exportation from the United States 
during the same period is about 57,000,000 bushels, of which Canada takes ahoiftt 
844 
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2 . 000 . 000 bushels. The remainder required comes from the average exportation of 

9 . 000 . 000 bushels from Argentine Republic, In Europe only four countries appear 
as exporters— -Bulgaria, Russia, Roumania, and Servia — and of these only Russia and 
Roumania are important. The former ships more than one half of her total crop 
and the latter nearly as large a proportion. The net contribution of the United 
States to meet the world’s requirements is mneli larger than the net contributions 
from all other sources combined, and yet the shipments from this oountry amount to 
less than 4 per cent of the annual production. 

Rye . — This cereal is one of the most important resources of European agriculture 
and is a prominent feature in the trade of nearly every country of that continent. 
In the rest of the world it is of minor importance only. In many of the countries 
of continental Europe it is the bread of the people, the production and consumption 
being greater than that of wheat. The largest crop of any country is grown in 
Russia, averaging more than 700,000,000 bushels, a cereal crop second to that of no 
country, except corn in the United States. Germany stands second in production, 
with a crop averaging 228,000,000 bushels, and Austria-Hungary third, with 122,000,000 
bushels. 

In the case of this grain the contois of production and consumption arc the same, 
and bonce it docs not figure in foreign trade proportionate to its importance as a 
crop. The largest importing country, Germany, purchases only 30,000,000 bushels 
per annum, and the heaviest exporting country, Russia, ships only 4^,000,000 bushels. 
This does not include the trade in r\o flour. The continent practically supplies its 
own wants, the aggregate imports, as presented below, amounting to about 07,400,000 
bushels and the exports GO, 500, 000 bushels. 

Outside of Europe, tho United States and Japan are the only countries in which 
the crop is important. In the United States the average production is about 

25.000. 000 bushels, the net exportation about 2,000,000 bushels, leaving a supply for 

domestic requirements of about 23,000,003, or but little more than one third of a 
bushel for actual consumption for each unit of population. * * * The world’s 

annual rye crop is 1,317,803,333 bushels. 

Barley . — Barley ns a prominent crop in Europe and Canada, an important one in 
Japan, and one of the minor cereal crops in the United States and in Australasia. 
Russia leads in production, followed by Germany, Austria-Hungary, and the United 
Kingdom in the order named. Only two of these four countries (Russia and Aus- 
tria-Hungary), x>rodnco enough for their own requirements. # # * 

Only four countries of the world produce a larger barley erop than the United 
States, and yet in this country it is classed as one of the minor cereals. The aver- 
age production is about 55,000,000 bushels for a period of fen years, but in recent 
years it has boon larger and is increasing. It is the only cereal which is not pro- 
duced in sufficient quantity for the domestic requirements, the average not imports 
for ten years having amounted to about 10,000,000 bushels. [The world’s crop is 
about 802,000,000 bushels.] 

Oats . — The oats erop of the world is practically all grown in Europe and North 
America, although Australasia furnishes a considerable product for her own con- 
sumption. The United States leads the world in annual production, followed by 
Russia, Germany, and France in the order named. The bulk of the trade of the 
world is confined to exchanges among the countries of Europe, the foreign trade of 
other countries being comparatively small. [Tho world’s crop is about 2,328,000,000 
bushels.] 

Potatoes .— This is tho second contribution of the New World to the food supply of 
nations, and it has become an important resource in the dietary of nearly every coun- 
try of the world where systematic agriculture is practiced. W r ith other root crops 
it is an especially important item in European agriculture, forming in many districts 
the Staple article of diet. The heavy yield per acre and its inherent value for food 
purposes make it available as a crop in countries where agricultural areas are lim- 
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ited and population dense. Under intensive farming methods the produce per acre 
of potatoes is very large. This is exemplified by the garden-like culture which is 
carried on in tlio Channel Islands, Jersey ancl Guernsey, where an area of only 8,819 
acres furnished 2,336,783 bushels of potatoes for shipment to the United Kingdom in 
1891. This is at the rate of 265 bushels per acre in addition to the home consump- 
tion, aUd the export trade amounted to $331 per acre cultivated. The value of the 
crop in dousely peopled countries is appreciated, the supply per head being largo 
where the population per square mile is greatest. In this particular Germany leads, 
with Belgium and Netherlands in the order named. 

The crop does not enter largely into the foreign trade of any country, the produc- 
tion of each country being mainly for home use, and in most of them ample for 
domestic requirements. 

Tobacco . — Trade in this product is reported in almost every country for which any 
records are extant. Its use in some form is almost universal, and in the more promi- 
nent countries it forms an important item in foreign trade. It is the third of Amer- 
ica’s contributions to agriculture, which has been accepted by those engaged in 
the cultivation of tlio sod wherever climatic conditions are favorable. With varia- 
tions, the result of eultme ami differences in soil and climate, it is grown in almost 
every section of the world, its only limitations practically being the northern coun- 
tries, where the season is not long enough to admit of proper growth. As far north 
as Sweden and as far south as the Argentine Republic part of the domestic consump- 
tion is suppliod by domestic production. * * * 

No country in Europe furnishes any eotisideiablo supply of tobacco beyond its 
own requirements and the annual net importation for that continent is almost 
350,000,000 pounds. It is the great market for the surplus production of the no) Id, 
and its demands are supplied by shipments from many sources. Tlio United Slates 
furnishes the largest pioportion, her net shipments averaging 230,000,000 pounds pel* 
annum. The rest indrawn from miscellaneous sources, the East and West Indies 
furnishing the hulk. 

If utter . — The items of butler and cheese appear to more or less extent in the trade 
of almost every civilized country, but in the absence of any definite statements of 
domestic production it is not possible to present a showing of tlio net supply or the 
consumption per capita. Taking tliecontinent of Europeas a whole, the prndut tion of 
butter is in excess of consumption, and there is an annual exportation from all the 
countries presented aggregating more than 75,000,000 pounds per annum. * * * 

In Ameiica the United States and Canada monopolize the shipments of butter, the 
trade of our northern neighbor being laige, aggregating almost one half that of 
the United States. 

Cheese . — Data of production of cheese are available for only a few countiles, and 
then generally in fragmentary shape. It forms an important item in the food sup- 
ply of many countries and figures extensively in international trade. It is especially 
important, in the European dietary, in many districts being a substitute for meats. 
Europe, however, does not produce sufficient for her own requirements, the aggre- 
gate imports for the countries presen fed being about 303,000,000 pounds each year, 
against an aggregate exportation of about 173,000,000 pounds, leaving 130,000,000 
pounds to be drawn each year from non-European sources. In addition to this defi- 
ciency, there is an excess of importation, small for each particular country, but largo 
in the aggregate, in most of the other countries of the world, outside of North 
America, for which records are available. Thero are only two prominent sources of 
supply — the United Slates, with a net exportation of nearly 100,000,000 pounds each 
year, and Canada, with more than 70,000,000 pounds. 

Cotton . — According to generally accepted estimates, the United States produces 
more than one half of all the cotton grown in the world, and about 75 per cent of the 
total amount which annually enters into civilized commerce. Outside of the United 
States and Japan there are no official data of production for any country prominent 
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ns a source of supply. A very largo portion of the annual crop is grown in coun- 
tries about the resources of which but little is known. 

[The annual crop of the world is from 12,000,000 to 15,000,000 bales.] * * * 

The United States possesses natural advantages, which should make it the leading 
cotton-manufacturing, as it is the leading cotton-growing, country of the world. 
The raw product is produced at home, is available without the expense of long-dis- 
tance transportation, while the inventive genius of our people insures the best 
machinery and methods. Our planters will continue to supply the demand of the 
Old World for the raw product, but it. will be a secondary object, the demand for 
domestic consumption being first and more profitable. Cotton goods of American 
manufacture should be found in every market of the world, and especially should 
we monopolize this trade in our sister republics of North and South America. 

Wool . — I lata of production arc fragmentary and available in any form for but few 
countries. No country in Europe is prominent as a source of supply beyond domes- 
tic requirements except Russia. Spain lias a net exportation of about 10,000,000 
pounds per annum, but the supply from other countries is generally small. * * * 

The total imports recorded for the countries of Europe average 1,419,000,000 pounds 
per annum, and the total exports 587,000,000 pounds, a net deficiency of about 
832,000,000 pounds, which, with the deficiency of 90,000,000 pounds in the United 
States, makes the wool market, of the world. More than one half of the exports of 
Europe arc shipments from the United Kingdom representing the surplus production 
of her colonies, gathered in her enormous trade and reshipped to the consuming 
countries. 

The, wool to supply the demand for nearly 1,000,000,001) pounds referred to is drawn 
from various sources, mainly from countries whore agricultural development is 
largely along the lines of pastoral industry. The Australasian colonies, Argentine 
Republic, the British Possessions in Asia and Africa, Uhiua, Uruguay, and some 
other out-of-the-way countries are the sources of supply of commercial wool. 

A combination of ofliciaj and commercial estimates makes the total product of the 
world at the present time about 2,500,000,000 pounds. 

Flour . — The United States is the great source of Hour supply, the exports of wheat 
flour from this conutry exceeding the net exports of flour of all kinds from all other 
surplus countries. Next, in order of prominence are Austria-Hungary and Germany, 
but in tlio case of both of these countries the figures given are presumed to include 
Hour of all kinds. The United Kingdom is the great market, with an average net 
importation of 1,660,000,000 pounds of wheat, flour, eqni valent, on the generally ac- 
cepted basis, to about 38,000,000 bushels of grain. The net exports from the United 
States are somewhat larger, being equivalent in grain to about 42,000,000 bushels. 

Rice : Its cultivation, production, and distribution in the United 
States and foreign countries, A. Austin ( Division of Statistics , Mis - 
cellaneous Report No. G , Jan.. lM)3,pp. 1~?6 ). — This report embraces the 
history of rice in America, and the statistics of its production in the 
several States and foreign countries; the systems of cultivating, har- 
vesting, curing, and threshing; the yield and profit; the cultivation of 
upland rice; preparation of rice for the market; its food value, and the 
diseases and enemies of rice. 

[In the United States] there are several varieties of lowland rice, the most appre- 
ciated being the gold seed, so called from the golden yellow color of its husk when 
ripe. Of this, again, there are two subvarieties or, mm e properly, two sizes. * * * 
The gold seed rice lias almost entirely superseded the white rice * * * and is 
now the most important rice of American commerce. The famous Carolina rice is 
esteemed * * * as the best, rico in Hie w orld. 

1033— No. 10 5 
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[The cultivation of upland rice] is more simple than that of lowland rice, and 
requires less preliminary outlay. Any soil is suitable for upland rice that is suitable 
for cotton, but it prospers best upon level, sandy soil inclined to be moist, and it is 
said, upon such a soil, to yield 3 bushels of grain, where Indian corn from the same 
held yields but 1 bushel. Preparation for planting may be made in the same way 
as for cotton, * * * laying out in ridges. The drill furrows are made about 2 
inches deep. 

Upland rice is said to have been introduced into China during the tenth century. 
There are throe varieties of it, precocious, mid-season, and late-growing or Mun- 
ch ooria rice. It is generally considered to have a more agreeable taste than the 
lowland rice, but is less productive. In general all Asiatic rice is of smaller grain 
than that grown in South Carolina* is not so white, and is of less excellent quality. 
The best Chinese rice is said to be that produced upon the plains of Kiang-Su. Up- 
land rice [in China] is said to yield about 30 bushels of cleaned rice to an acre, * 
* # or 1,800 pounds of cleaned rice, equivalent to 3,200 pounds of paddy. * * * 

[In Japan] great attention is given to the select ion of seed . * * * Some parts of 

the rice lioad are of a very light yellow color, while other parts retain more of the 
color of the stalk, and it is these latter parts which are selected for seed * * * 

and assiduously preserved from all dampness which would impair their vitality. 
Seed should not be selected upon low, boggy land, nor upon land of extreme fertility, 
tlie best seed being found upon a medium grade of soil. 

In Bon gal * * * is the “ sous” rice, which is grown upon high, light, sandy 

soils, not subject to irrigation, * * * and requiring from three to four months 

for ripening. In tlie Punjab * * * a celebrated upland variety, the Bara rice, 

is highly prized; * * * also the basmati rice, described as being of large, white, 

and fragrant grain. 

In Nepaul the Joomla rice is extensively grown. This is an upland variety which, 
on account of its peculiarity of flourishing seemingly without inconvenience amid 
the snows and frosts of the Himalayas at an elevation of from 6,000 to 7,000 feet, 
botanists have named Oryza nepalenti*. 

Among the diseases and enemies of rice treated in this report are the 
“brusone,” or rust, white blast, the water weevil ( Lissorhoptrus sim - 
plex, Say), the rice grub (Chalepus trachypygus, Burm.), the rice-stalk 
borer ( Chilo plejadellus, Trinek.), the rice bird (l)olichonyx oryzivorus ), 
and the English sparrow ( Passer domesticus). 

Rice soils of South Carolina, M. Whitney {Division of Statistics, 
Miscellaneous Report No. G, Jan., 1893 , j op. 77-89). — The author calls 
attention to the fact that much land suitable for rice culture lies waste 
in South Carolina, and he enumerates the causes for this condition. 

The soils of the rice lands arc very rich alluvial deposits, brought down from tlie 
up-country and deposited along the low level terraces at high tide or when the 
water overflows its banks during tbe time of freshets. * * * The soil of the 
rice lands is a very strong clay, containing 20 to 50 per cent of organic matter, 
so thoroughly disintegrated as to have lost all of its original structure and existing 
as an amorphous or humus-like mass. In its nsual moist or wet condition the soil 
can be cut with ease like butter or soft cheese, and a stick can be pushed down into 
it to a very considerable depth. * * * The rice lands are generally underlaid, at 

a depth of 4 to 6 feet, with anjimporvious layer of bog-iron ore. WhentheTeis insuf- 
ficient air in the soil, as when the soil is saturated under a very shallow layer of 
water which has not heon changed for some time, red, oily Bcum comes to the sur- 
face, as is often seon with stagnant water. This makes what are called li alum ” spots 
by the laborers, and the plants arekilled if there is much of it. It shows that there is 
an insufficient supply of air in the soil and a deoxidation of the iron compounds and of 
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the organic matter in the soil to provide oxygen for the oxidation of other matters. 
The remedy is to repeatedly ebb and flow the laud with every tide, thus letting on 
successive quantities of fresh, aerated water. * * * 

It is this insufficient supply of air in the soil which makes it difficult to get a stand 
of the finer grasses or of other crops oil these very fertile rice lands. * * * 

The rice lands must be plowed very shallow, as the subsoil is distinctly poisonous 
when any considerable amount is turned upon the soil, and it may take several ^ ears 
for the land to recover from a single doop plowing. * * * 

A number of samples of typical rice soils were collected from the large plantations 
of Mr. R. J. Donaldson, of Georgetown, Sou Hi Carolina, which are believed to repre- 
sent fairly woll the important types of rice land of that locality. 


Mechanical analyst* of rice lands. 


[Air dry samples.] 


Diameter. 

Conventional names. 

Big Cvnress 
soil, 

0 6 inches 

Cooter field 
soil, 

0 -6 inches 

Sob field 
soil, 

0-6 incites 

Cooter field 
subsoil, i 
6-0 inches. I 

Sob field 
i subsoil, 

I 6 0 inches. 

rtim. 

2-1 

Fine gravel 

0.00 

0. 00 

0 00 

0 00 

0.00 

1-.5 

Coarse sand 

0. 00 

0. 00 

0.71 

0.00 

0. 08 

5-. 25 

Medium sand 

0 05 

0.10 

2 70 

0.00 

0 25 

. 25-. 1 

Fine sand 

0 00 

0. 1 L 

0.83 

0 04 

0 13 

. 1- 05 

Very line sand 

2 50 

1 03 

0. 37 

3 50 

0 33 

.05-, 01 

Silt 

20 33 

10 65 

10 32 

21 12 

13 97 

. 01-. 005 

Fine silt 

8.43 

30. 83 

5. 32 

12. 05 

8 10 

.005-. 0001 

Clay 

46 15 

43 70 

33 i>0 

43. 4!) 

34. 85 


Total mineral matter 

83. S3 

75 42 

52 15 

81. 10 

57 53 


Organic matter, water, loss 

10 37 

24 58 

47 85 

18 00 

42. 47 


Loss by direct ignition 

100 00 
38.68 

300. 00 
24.32 

100. 00 
47.36 

100 00 
17. 22 

300.00 
39. 65 


Mechanical analysis of rice lands . 


[Calculated on organic and water-free basis.] 


Diameter. 

Conventional names. 

BigC> press 
sou, 

0-0 inches 

Cooler field 
soil, 

0-6 inches, j 

Sob Hold 
soil. 

0-6 incites 

Cooter field: 

subsoil, 
6-9 incites. 

Sob field 
subsoil, 
6-9 t lie lies. 

mm. 

2-1 

1 5 


0. 00 

0 00 

0. 00 

0.00 

0. 00 


0. 00 

0 00 

1 36 

0. 00 

0. 14 

.5~; 25 
.25-. 1 
. 1-. 05 
.05-. 01 
.01-. 005 
.005-. 0001 

Medium sand 

0.06 

0 13 

5 18 

0 00 

0 43 
0. 23 

Fine sand .. . - ........ 

0.07 
3. 05 

0 15 

1.59 

0 06 

Very fine sand 

1 36 

0. 71 

4 32 

0 20 
24 30 

Silt. 

31. 55 

20 05 

19 79 

26 0 4 

Fine silt 

10 05 

14.36 

10.20 

15 97 1 

H. 09 

Clay 

55. 22 

57 05 

61.17 

53.61 

60 65 


i 


100. 00 

100. 00 

100. 00 

100.00 

100 00 


Big Cypress field f u clay and alluvia} mud.” — This is considered the very finest type 
of rice land, and such soil as this can be cropped indefinitely without showing any 
effect of the continued cropping. * * * 

Cooler field , — The soil is black and sticky and full of roots and stubble. The sub- 
soil is a light yellow color. * * * 

Sob field. — These lands are naturally poor, and are considered the very poorest kind 
of rice lauds. They are exhausted in two or three years, and require rest to produce 
good crops. They respond readily to commercial fertilizers, and one year's rest with 
the deposit from the river in the continual ebb and flow of the tide gives splendid 

crops. 
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Upland, lice soils .-— For obvious reasons upland rice is preferably grown on low, 
wet spots, where neither cotton nor wheat could be successfully grown. These areas 
are usually underlaid with an impervious clay, or for some reason have insufficient 
drainage, and the soils are very constantly wet, although there is commonly no 
water standing over the surface. A limited supply of air favors the accumulation 
of a large amount ol organic matter m the soil. The following table gives the 
mechanical analysis of a typical soil of this kind from Lenoir County, North Car- 
olina: 


Mechanical analysis of rice land ( North Carolina). 


Diameter. 

Cob veil tional names. 

Air-dry samples. 

Organic free basis. 

0-6 inches. 

6-12 inches. 

0-6 inches. 

6-12 inches. 

mm. 

2-1 

r» 


0.00 

0 05 

0 00 

0.08 


0.09 i 

0 01 

0. 52 

0. 50 

. 5-! 25 
. 25-, 1 
. 1-. 05 


1 70 

1. 69 

3 13 

2 28 

2.72 


6 79 
10 40 

9. 09 

5.04 

Very line sand - 

9. 62 

17. 9ri 

15 50 

. 05-. 01 

Silt 

17.06 

13 77 

23 25 

22 18 

. 01-. 005 

Fine silt 

5. 10 

0 05 

6 87 

4 91 
49. 07 

.005-. 0001 

Clay 

29. 88 

30 46 

40. 01 



Organic matter, w ater, loss 

74 68 
25 32 | 

02, 08 
07.92 

100.00 

100.00 



i 




100. 00 

100 00 | 




Doss by direct ignition 

24 09 

04. 64 | 








It will he seen that there are 24.39 per cont and 34.64 per cent of loss on ignition, 
respectively, in the soil and subsoil. * * * This indicates a large amount of 

organic matter in this soil, and this accumulation of organic matter indicates a very 
limited supply of air. * * * The following table gives the mechanical analysis 
of a soil near Sumter, South Carolina, very similar to the above, but probably not 
so good for rice : 


Mechanical analysis of rice land (South Carolina). 


Diameter. 

Conventional names 1 

0-12 

inches. 

mm. 

2-1 

Fine gravel 

0.15 
1.39 
7.65 
10.10 
17.41 
21. 10 
5. 25 
22. 88 

1-. f> 

Coarse sand *. . 

. 5-. 25 

Medium sand 

.25-, 1 
. y. 05 

Fine sand 

Very fine sand 

. 05~. 01 

Silt' 

. 01-. 005 

Fi ue silt 

.065-. 0001 




Organic matter, water, loss 

85.99 

14.01 




Lobs by direct ignition 

100. 00 
17.05 




[There was here] an abundant and constant supply of moisture in the saturated 
subsoil. 

Report of the statistician (Division of Statistics , Report No. 103 y n. 
ser.y Apr., 1893, pp. 99-140 ).—' This includes the following articles: Con- 
dition of winter grain; farm animals; European crop report for March, 
1893; and freight rates of transportation companies. 
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Insect Life (. Division of Entomology , Insect Life , vol v, Wo. 4 , Apr., 
1893) pp. 213-288) plate 1, figs . 15). — This number contains the following 
articles : 

The Orange aleyrodes ( Aleyrodes citri , n. sp.) (pp. 219-226). — An edi- 
torial article on this little Homopterous insect, which has for years been 
known to infest the orange groves of Florida, and has appeared in 
more northern greenhouses, and very recently in Louisiana. The spe- 
cies is described and illustrated with figures of its different stages, 
and an account is given of its habits, life-history, and remedies, to- 
gether with brief mention of its natural enemies. The remedy consists 
in applying kerosene emulsion early in the spring, soon after the eggs 
have hatched, repeating it with the two following generations of the 
insect. 

The pear tree Psylla (pp. 226-230). — This article is also editorial and 
treats of the life-history, habits, and structure of Psylla pyricola, a dis- 
tinctive species in the pear orchards of New York, the statements 
being founded mainly on the observations of M. Y. Slingerland, pub- 
lished in Bulletin No. 44 of the New York Cornell Station (E. S. It., vol. 
iv., p. 472). The illustrations are from the same source. Kerosene 
emulsion is also found to be efficient against this insect. 

The Langdon non-swarming device, Frank Benton (pp. 230-235). — An 
illustrated description of a new system of preventing bees from swarm- 
ing. The advantages of the system are also given in detail. The 
writer expects that by constant use of the non-swarming attachment for 
beehives a strain of bees may in time be developed in which the 
swarming instinct will be wanting, a result long sought for. 

Notes on Aphididw , 11. Osborn and F. A. Sirrine (pp. 235-237). — An 
article on the alternate food habits of several species of plant lice of the 
following genera: Siphonophora , Bhopal os iphum, Hyaloptcrus , Mon cilia, 
Callipterus , Telraneura , Colopha , and Pemphigus. Pemphigus attenua- 
tus , n. sp. is described. 

Belvosia — a study, 8. W. Willis ton (pp. 238-240). — A consideration of 
the validity of several species of the Tacliinid genus Belvosia, illus- 
trated with a plate of 9 figures. 

Observations on the bolheorm in Mississippi, 8 . B. Mullen (pp. 240- 
243). — A somewhat practical article on the bolhvorm of cotton, the 
habits and food plants of the larva and moth, the diseases of the insect, 
its natural enemies, hibernation, and treatment. The writer suggests 
the use of peas as an aid to corn for a trap crop for this insect. The 
peas should be planted with the cotton. 

Notes on Entilia sinuata , Mrs. M. E. Bice (pp. 243-245). — Notes on 
this common Homopterous insect, its habits and its relations to ants. 

The food plants of some Jamaican Coccidw (n), T.J). A. Cockerell (pp. 
245-247). — A list of Jamaican bark lice arranged according to their 
food plants. 

Observations upon some Hymenopterous parasites of Goleoptera, F. H. 
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Chittenden (pp. 247-251). — Notes on the breeding habits and host rela- 
tions of certain parasitic H y menop tero as insects that affect Coleoptera. 
Species of the following genera are considered: Ephialtes , Bracon, 
Doryetes , Gwnophanes, Helcon , Cenocwlius, Meteorus, Euphorus , Soma- 
lotylus, Eupelmus , Catolaccus , Anoxus, and Cephalonomia. 

Report 071 the Australian insects sent by Albert Koebele to Ellwood 
Cooper and B. M. Belong , 1). IV. Coquillett (pp. 251-254). — A report 
made to the entomologist of this Department upon certain beneficial 
insects which were sent from Australia during 1891- ? 92, and subse- 
quently liberated in different places in California. 

The genus Dendrotettir , 6 Y . V. Riley (pp. 254-256). — A consideration 
of a genus of tree-inhabiting locusts, for which the name Dendrotettix , 
nov. gen. is proposed. 1). longipennis , n. sp. is described. I), quercus, 
Riley MS. is considered a variety of longipennis . 

General notes (pp. 259-287). — Among the topics treated are the fol- 
lowing: An enemy of the screwworm fly; the Archippus butterfly 
eaten by mice; notes on some insect pests of the Fiji Islands; ento- 
mology at the Iowa State University; parasites of animals transmissi- 
ble to man; further illustrations of the rose slug; cockroach egg para- 
sites ; the Hymenoptera of Australia; the genus Mir ax; an important 
paper on butterflies; canker worms in California; tent caterpillars in 
Massachusetts; results of codling-moth legislation in Tasmania; a vine 
l>estin Australia; the sugar-cane borer again; the mustard beetle in 
England; new species and genera of Rhynchophora ; westward spread 
of the clover-leaf weevil ; the larval habits of the acalyptrate Muscidce; 
a blood sucking Ohironomid; the family Apioceridw; the California 
remedy for the San Jose scale; introduction of the long scale into Cali- 
fornia; imported scales in California; the Membracidm of North Amer- 
ica; a new T enemy of the tomato; an insect enemy of lace curtains; 
locusts in South Africa; North American species of Hippiscus; on 
harvest spiders; and the zebra caterpillar on the California coast. 

The hawks and owls of the United States, A. K. Fisher {Divi- 
sion of Ornithology and Mammalogy, Bui . No. 3, pp. 210, plates 26 ). — An 
account of the geographical distribution, food habits, and life history 
of 73 species of hawks and owls, with descriptions and tabulated 
notes on examination of stomachs. The bulletin is illustrated with 
26 colored plates. The following general statements regarding the 
results of the investigation on the food habits of these birds is taken 
from the letter of transmittal by Dr. C. H. Merriam: 

The statements herein contained respecting the food of the various hawks and 
owls are based on the critical examination, by scientific experts, of the actual con- 
tents of about 2,700 stomachs of these birds, and consequently may be fairly 
regarded as a truthful showing of the normal food of each specios. The result 
proves that a class of birds commonly looked upon as enemies to the farmer, and 
indiscriminately destroyed whenever occasion offers, really ranks among liis best 
friends, and, with few exceptions, should be preserved and encouraged to take up 
tbeir abode in the neighborhood of his homo. Only six of the seventy-throe species 
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and subspecies of hawks and owls of the United States are injurious. Of these, three 
are bo exttemoly rare they need hardly be considered, and another (the fishhawk) is 
only indirectly injurious, leaving but two (the sharp-shinned and Cooper hawks) 
that really need to he taken into account as enemies to agriculture. Omitting the 
six species that feed largely on poultry and game, 2,212 stomachs were examined, 
of which 50 per cent contained mice and other small mammals, 27 per cent insects, 
and only 3.5 per cent poultry or game birds. In view of those tacts the folly of 
ottering bounties for the destriu tion of hawks and owls, as lias been done by several 
States, becomes apparent, and the importance of an accurate knowledge of the 
economic status of our common birds and mammals is overwhelmingly demon- 
strated. 
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Pat extraction, L. Gebek ( Zcitschr . nngeic. Ghem., 1803, pp. 253- 
255). — Gypsum, animal charcoal, and Spanish earth (chalk) were used 
in the extraction tube to purify the ether extract. Although the first 
two gave a comparatively pure ether extract, they did not give con- 
cordant results, and in the case of charcoal a certain amount of the 
free fatty acids appeared to be retained along with the coloring matter 
and other impurities. These objections do not apply to Spanish earth 
properly prepared. Previous to use the tine ground earth is shaken 
up in water, enough sulphuric acid added to replace the carbonic acid, 
and the whole then brought todrynessand ignited. The material thus 
obtained is ground until all of it will pass through a 2 nun. sieve. 

An ordinary extraction tube is used. The bottom of this is plugged 
with a wad of cotton, on which is placed a layer of Spanish earth to 
4 cm. deep. Then follows a mixture of the substance to be extracted, 
with an equal volume of the earth, and finally another plug of cotton. 
The extraction requires from four tofive hours. Previous drying of the 
substances causes the results to be too low. Water free ether gives 
slightly lower and probably more correct results than that containing 
water. — w. it. b. 

Recent researches on the microorganisms which fix nitrogen, 

llKimrELOT ( Gompt. rend, 116 (1305), pp. 812-810).— In recent investi- 
gations on the microorganisms which cause the fixation of nitrogen by 
humus soil, the author has endeavored to isolate definite species and 
to cultivate them in artificial media. lie has given special attention to 
bacteria taken from the soil and from plants which contain no chloro- 
phyll. The bacteria taken from the soil were studied in mixed cultures 
or as isolated species. The other microorganisms were bacteria, found 
on the loots of legumes (lupines) and pure cultures of Aspergillus niger, 
Alternaria terms, and a Q ymnoascus. The cultures of bacteria taken 
from the soil weie made in different nutritive media, all of which w'ere 
rich in hydrocarbon, and contained an amount of nitrogen deemed suf- 
ficient to support the li fe of the microbes at the beginning, hut so small 
that there could be considerable relative increase of nitrogen at the end. 
For this purpose different solutions were employed, including humic 
acid, kaolin, tartaric acid, sugar, (John’s solution diluted, a similar 
854 
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solution without free acid, etc. Sufficient water was added to give the 
mass a pasty consistence. The cultures were made in flasks varying 
in size from one half to 6 liters, and the nutritive solutions were care- 
fully sterilized. The cultures were kept in glass culture ovens during 
several months at a temperature between 20° and 25° 0. Stoppers of 
cotton or emery were used in the flasks. 

In case the flasks used in such experiments are tightly (dosed their 
dimensions should be such that there would be a notable proportion of 
oxygen at the end of the experiment, but if the stopper of wadding is 
used, the gradual renewal of the interior air would secure this condi- 
tion. The oxidation, however, should not be too active. If the bed of 
the culture is too small— that is, if the relation between the oxygen of 
the air and the living organic matter is too immediate and considerable — 
the microorganisms arc destroyed, or, more strictly, cease to tix nitrogen. 

The (Mil or flasks gave negative results, or in a lew cases losses of nitro- 
gen, while the flasks holding one half to 1 liter, which contained the same 
mixtures, placed in the same conditions, showed considerable fixation 
of nitrogen. This result tends to exclude in the case of the flasks not 
having the emery stoppers the hypothesis of a considerable absorption 
of nitrogenous compounds derived from the air. This hypothesis is 
also excluded by the testimony of the flasks having emery stoppers and 
by the check experiments made at the same time with sterilized mix- 
tures containing no cultures, but submitted to exactly the same, condi- 
tions. 

The microbes isolated from the soil for use in these experiments are 
described as follows: 

Bacillus A: Length 2.1/t, width 0.6//. It did not liquefy gelatin, but 
developed on its surface round prominences, visible to the naked eye, 
with an oily appearance. In culture broth it produced after 12 hours 
a general agitation ; at (lie surface a thick scum was formed which was 
precipitated to the bottom of the liquid. In its general aspect this 
microbe appeared, to be identical with that which produced fixation of 
nitrogen with the aid of humic acid in preceding experiments by the 
author (Compt. rend ., 115 (1892), p. 569; E. S. It., vol. iv, p. 502). 

Bacillus B: Length 2,l/>, width 0.6//. In punctures on gelatin it 
rapidly formed a funnel and liqueiied the gelatin. 

Bacillus E: Length 3.1//, widtli 0.9//. It liquefied gelatin. 

Bacillus F : Length 1.4//, width 0.5//. It did not liquefy gelatin, 
but produced colonies very flat, dry, and squamose. 
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The general data for the experiments are tabulated as follows: 


Fixation of nitrogen by bacteria of the soil during three and one half months . 




! 

Size of 
flask- 

Kind of 
stopper. 

Nitrogen. 

Kind of culture. 

Nutritive solution. 

Initial. 

Final. 

Per cent 
gained. 

Mi veil culture 


Liters 

1 | 

Km cry. ..... 

7 7 

12.2 

57 

J)o 


n 

( ’ot ton 

98 4 

36 0 

l)o 


1 

Kincrv 

8.9 

32.7 

52 

Do 


6 


41 :t 

41.1 

Do 


1 


7.9 

19.7 

150 

Do 


0 


84. 5 

45. 5 

32 



1 


10.2 

18.6 

80 

l)o 

Colin’s solution 

0.6 

Cotton 

33.3 

39. 2 

44 

No onlf nro _ 

. . . do 

0 6 

. . . do ... 

18 0 

14.0 

III! ('ill us It 

do * 

C 


•2.3 

47 0 


Do 

_ . . do 

1 


11. 0 

J3. 0 


Do 

Kaolin, sugai , and humic acid 

Kaolin, humic acid, and Culm’s 
solution 

1 Kaolin, sugar, and Cohn’s solu- 
1 lion 

11 uni ic acid, kaolin, and Cohn’s 
solution 

do . .... 

0.0 

i Cotton 

17.0 

19.0 


Tint ill ns "K 

1 


10.7 

18.6 

74 

Do 

0 6 


13.8 

1 18,9 

37 

Bacillus F 1 

i 

c 


42.9 

44.0 

Do 1 

3 

i * 

1 

31.0 

33.0 


I)o 

Kaolin, sugar, and Cohn’s sofh- 
tion. 

0.6 


36.4 

10.7 


! 

i j 



These experiments indicate that the soil contains forms of bacteria 
which cause the fixation of nitrogen in organic matters suitable for 
their nutrition. The cultures of isolated species indicate that some 
bacteria have this property and others do not. 

Portions of roots of lupine containing tubercles were crushed ifi 
water, and cultures were made with a few drops of this liquid in a 
nutritive medium consisting of humic acid with Colin’s solution. The 
experiment lasted four months, and showed a gain of 50 per cent of 
nitrogen. 

The data obtained in experiments with Aspergillus niger and Alter 
mria tenuis are given in the following tables: 


Fixation of nitrogen by pure cultures of Aspergillus niger during one month. 





Nitrogen. 


Nutiitive solution. 


Initial, j 

Final. 

Per cent 
gained. 

Cohn’s solution and 3 gram tartaric 

Flask (0 6 liter) with cotton stop- 

24.9 

24.4 


acid (without culture) 

Cohn’s solution and 1 gram tartaric 

poi . 

24. 9 1 

81.8 

26 

acid (w'lth culture). 

1)0 

Watch glass under boll-jar on 

27.1 

82.9 

22 

Do 

moist plate. 

do , 

27.1 
27 1 
27.1 

37.1 

82.1 
36.6 

87 

18 

35 

Do 

do 

Do 

do 
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Fixation of nitrogen hy pure culture s of Aliernaria tenuis during four months . 


Nutritive solution 

Nitrogen. 

Initial 

Final. 

Ter cent 
gained. 

Kaolin, sugar aucl Colin’s solution (without culture) 

■ 

U.3 

13 0 


Kaolin, sugar and Colin's solution (with culture) 

JH. 1 

20 9 

44) 

Do 

18 1 
18.1 
11.3 

1 27. 1 

24.7 
22 4 

f>0 

30 

Do 

A different solution 

08 




These tests were in flasks holding 0.6 liter, with cotton stoppers. 

Cultures of a Gymnoasem in clay sand showed fixation of nitrogen 
equivalent to 36, 75, and 143 per cent in three different trials. 

These experiments show that there are quite diverse species of micro- 
organisms without chlorophyll, which can fix nitrogen, especially cer- 
tain bacteria of the soil. 

It did not seem possible to sustain the nutrition of these organisms with 
the carbon and hydrogen resulting from the decomposition of carbonic 
acid and atmospheric moisture. Their nutrition is, however, correlated 
with the destruction of certain hydrocarbons, such as sugar and tartaric 
acid, which furnish nutriment for bacteria and other microorganisms. 
At the same time that these organisms fix nitrogen they must find, in the 
medium where they grow, pioper materials for their nourishment. It 
also appears necessary that these materials should at the outset con- 
tain some nitrogenous substances to give these inferior organisms the 
minimum of vitality indispensable to the free absorption of free nitrogen, 
but if these substances are too abundant the bacteria will live prefera- 
bly at their expense. The experiment shows that bacteria flourish bet- 
ter iu media rich in combined nitrogen than in those which contain but 
little where they are obliged to put forth special efforts to fix free nitro- 
gen. Without doubt a condition of this kind determined the limit of 
the absorption of nitrogen by certain soils in former observations by 
the author.* In all these cases the humus, or, more exactly, the hydro- 
carbons which it contains, will be exhausted more or less rapidly under 
these manifold influences if the necessary organic materials are not 
reproduced by the growth of the plants containing chlorophyll. The 
organisms fixing nitrogen and those fixing carbon play complementary 
r61es. Either they live independently of each other or they are associ- 
ated in symbiosis. In any case the beginning of the fixation of nitro- 
gen is not in the plants of higher order, but in certain lower micro- 
organisms which live in the soil. — A. 0. T. 

The direct and indirect influence of light on plant respiration, 

W. Detmer ( Ber . deut . hot Ges 11, pp. 139-11 tf).— After stating some 
of the conflicting opinions regarding the direct influence of light and 
darkness on the respiration of plants, the author gives in detail the 


Ann. Cliim. et Pkye., 14, s6r. 6, p. 487. 
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results of forty experiments to determine the influence of direct sun- 
light and diffused light, other conditions being equal. (The parts of 
plants selected for the experiments were the corollas of Crept* biennis , 
the petals of a rose, the roots of sprouting plants of Vida faba , and 
young sporocarps of Agaricm eampestris . The specimens selected were 
free from chlorophyll, in order that that should not exert an influence. 
The plants used were placed in aspirators into which moist air was con- 
ducted, after its carbon dioxide had been removed. After passing over 
the plants it was led through a solution of baryta, and the amount of 
(J0 2 ascertained by titration. 

The author concludes from the results obtained that the amount of 
0O 2 produced by a plant is immediately proportional to the consump- 
tion of the reserve food material contained in the plant. 

The amount of 0O 2 produced gradually diminishes with the progress 
of the experiment. 

In homologous parts of plants under similar conditions, the ratio of 
respiration either in light or darkness is the same. 

The author found that the objects of his experiments respired with 
practically the same energy, and a change of illumination from sunlight 
to darkness had no direct influence on the plant’s respiration. 

In the indirect influence the author found an undoubted relation be- 
tween active assimilation and the respiration of the plants. Whatever 
tended to increase one had a like influence on the other. 

The author made numerous observations, two hours apart, of several 
plants to determine whether there was a periodicity of respiration. The 
results obtained, as expressed in tables, show no constant variation 
and the author doubts the existence of a daily period of respiration* — 
w. H. E. 

The metabolic changes produced in sprouting potato tubers, W. 

Detmer (Ber. dent, hot . Ges., 11, pp. 149-1 fid ), — Experiments were con- 
ducted to observe the changes in potato tubers when grown under 
various conditions of light and moisture. 

Four lots of tubers were experimented with. No. I was grown in a 
dark, dry pasteboard box ; No. IT in a pasteboard box covered with 
glass, but in a dry chamber; Nos. Ill and IV were in moist sand, the 
first in the dark, and the other covered by a glass bell jar. The tests 
were begun in January and continued for four months. The pieces of 
apparatus were placed in a north window of a room which was heated 
in winter. 

In Nos. II and IV the developed sprouts became strong stems. Their 
color was natural and they were very pubescent and well provided with 
leaves. In Nos. I and III in the dark the sprouts attained about the 
same length, but were not so stout and of course of a pale color. In 
the moist sand numerous roots were developed, while in the dry 
chambers there were very few. At the expiration of four months the 
tubers and sprouts were tested for their total dry matter, diastase, sugar, 
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total nitrogen, albuminoid nitrogen, and respiration energy. At the 
beginning of the experiment all the tubers of the four lots were prac- 
tically equal in dry material. At the end of four months the relative 
amounts of dry material were as follows: No. I, 40.53 per cent; No. II, 
27.66 per cent; No. Ill, 23.20 per cent; No. IV, 23.26 per cent. The 
evaporation varied but little for the corresponding sets of experiments. 
They all grew practically an equal amount of sprouts, all of which tran- 
spired equally. The author confirmed his previous observations that 
diastase is not recognizable in unsprouted tubers, but maybe found 
without great difficulty in the growing ones. The amount of ferments 
was about the same in the first three lots, while the last, the lot grow- 
ing under glass in a moist atmosphere, contained much more ferment 
than the others. 

The following table will show the ultimate changes wrought in each 
lot. They are to be considered as equal at the start. The number of 
tubers in each ease is ten. 

Respiration of sprouting potatoes in light and darlcness. 


Weight of tuber® 

Dry substance 

Sugar . 

Total nitrogen 

Albuminoid nihogen 

(30 z per boui at. -0° ( ' 

(30/ produced for 100 grams diy Billed. nice . 



Dry atmosphere. 

Moiat atmosphere. 


Dark. 

Light. 

Dark . 

Light. 

grams . 

404, 00 

550. 00 

045 00 

685. 00 

do ... 

JOB. 70 

152 10 

140 60 

159. 30 

.. . .no 

1 15 

0 02 

2 30 

5. 17 

.. .. do ... 

1 80 

1.70 

1.74 

1.84 

.. . do.. . 

3 29 

1 30 

0 IK) 

1.11 

.... mo ... 

7 JK 

13 15 

9 10 ! 

16. 61 

do-... 

4 B0 

8 63 ! 

6 08 1 

10. 42 


The author concludes that light acts toward germinating potatoes as 
does heat. A high temperat ure is the best for growth, but a lower one 
for respiration. 'Accordingly, such a temperature as decreases the cell 
growth increases the carbonic-acid production, In a like manner the 
germinatiug potato tubers are influenced by a change in the light. — 
W. H. E. 

The organic substances composing humus, Berthelot and A n- 
Dr£ ( Compt . rend., 116 (1896), pp. 666-676 ). — After a brief general dis- 
cussion of the origin and formation of the humus of soils, the variation 
in humus content of soils is illustrated by ultimate organic analyses of 
four soils rich in humus and four poor in humus. 

In the first series the total organic matter varied from 32.9 to 72.3 
per cent, the organic carbon from 19.1 to 13.5 per cent, and the nitrogen 
from 1 to 1.7 per cent; in the second series (argillaceous sand) the total 
organic matter varied from 1.41 to 3.25 per cent, carbon from 0.82 to 
1.91 per cent, and the nitrogen from 0.09 to 0.14 per cent. In the first 
case the nitrogen varied from 5 to 0 per cent of the total organic mat- 
ter, in the second, 2 to 3 per cent. In the plants in general the nitro- 
gen rarely runs as high as 3 to 4 per cent of the organic matter. 
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The cold-water extract of the organic matter of a sample of soil com 
taiued very small amounts of the organic principles. On treatment 
with cold, dilute solutions of alkalis, however, the amounts obtained 
were considerable. Sixty-seven and one-tenth per cent of the carbon 
originally present in the material was soluble in the alkali solution, and 
of this 27.1 per cent was precipitable by acid. Thirty-one and two- 
tenths per cent of tlie carbon was insoluble in the alkaline solution. 
The insoluble residue contained 4 per cent of nitrogen, the soluble ex- 
tract precipitable by acids 5.6 per cent, and the soluble extract not pre- 
eipitable by acids 9.7 per cent. Analysis of the material isolated from 
the matter precipitated from the alkaline solution by acid gave the fol- 
lowing results: Carbon 55.2 per cent, hydrogen 6.8, nitrogen 3, 
oxygen 35, and ash 3.5. 

One kilogram of each of two soils was also submitted to prolonged 
treatment with hydrochloric and hydrofluoric acid in the cold. In one 
case the insoluble matter obtained amounted to 25.6 grams, and in the 
other to 14 grams. The results of the analysis of this residue agree 
closely with those given above for matter soluble in alkali, except that 
hydrogen is about 1.5 per cent lower. When treated for three days 
with a 1 per cent solution of potash, 100 parts of these insoluble resi- 
dues absorbed 44 and 42 parts of K a O, respectively. 

The insoluble salt obtained, washed until the wash water showed no 
alkalinity, had the following composition: 


Per cent. 



I. 

n. 

! 

61 8 

5 7 

61. 3 

Hvtlroiren J 

6. 1 

Nitrogen | 

4 6 

4.6 


K 2 0 

6.2 

3.7 



These results are confirmatory of those obtained by the authors with 
artificial humic acid,* and serve to explain the absorbent power of soils 
for potash. — w. h. b. 

The ammoniacal fermentation of the soil, A. Muntz and H. 
CotmoN [A tm. Agron., 19 (1893), 2fo. 5, pp. 209-216). — A variety of 
soils mixed with organic fertilizers placed either in sealed vessels jrith 
a limited supply of air, or in vessels plugged with cotton, which allowed 
of a gradual renewal of the air, were experimented on. 

Comparative tests were made with unsterilized soils, with soils steri- 
lized at 120° C., and with soils sterilized at 120° O. and subsequently 
inoculated with soil infusion. 

The time of experiment varied in different cases from 42 to 105 days. 
In every test there was a notable amount of ammonia formed in the 
unsterilized or inoculated soils, the evolution being most active where 


•Ann. Chim. et Phys.,24, s6r. 6, p. 314; 25, s6r. 6, p. 880, 
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the air was renewed, while in the sterilized soils the production of am- 
monia was absolutely arrested. 

It was found that a temperature of fully 120° 0. was required to 
bring about complete sterilization, thus showing the remarkable resist- 
ant power of the organisms to heat. 

With the assistance of M. Kayser, two distinct species of Bacterium , 
one of Bacillus , and two of Micrococcu8 7 were isolated in a pure state 
from one of the soils experimented upon. The microscopic characters 
of these species are given. Besides these, there were isolated from the 
same soil two species of molds, the common Mucor raccmosus and a 
new species of Fumrinm , to which the specific name mvntzii is given. 
All of these organisms produced a notable evolution of ammonia in 
veal bouillon within ten days, and with all except one (a micrococcus) 
the same result was obtained in soils. The evolution was especially 
active in the soils inoculated with the t wo molds. 

The results seem to warrant the conclusion that the formation of 
ammonia in the soil is the result exclusively of the conjoint activity of 
numerous lower organisms of very widely different characters. — w. 
H. B. 

The manuring of summer crops with commercial fertilizers, 

F. Kovara (Wiener landw. Ztg 1803, pp. 234, 235 ). — Numerous 
experiments by the author in Hungary led to the conclusion that in 
almost all cases superphosphate and nitrate of soda were profitable on 
root crops, whether sugar beets or other roots grown for feeding 
purposes. Manuring with 318 kg. of superphosphate and 87 kg. of 
nitrate of soda per hectare reduced the purity coefficient from 83.5 per 
cent on the unfertilized plats to, 80.5 percent on the fertilized plats, 
but the sugar content remained practically unchanged, being 12,78 and 
12.80 per cent, respectively. The author’s practice is to apply the 
superphosphate and to mix it with the soil before the seed is sown. He 
found that nitrate of soda should be applied as a top dressing after the 
plants have come up so as to avoid the formation of a crust over the 
seed bed. 

Numerous experiments on oafs and barley indicated that these crops 
did not pay for manuring as well as winter grain. — j. F. duggar. 

Experiments on the effect of various phosphatic manures on 
upland soil, O. Kellner, Y. Kozai, Y: Mori, and M. Nagaoka (Col 
lege o/Agr., Tokio, Japan , Bui . No. 12, Mar., 1893, pp. 1-22). — The soil 
experimented on was a u light, ferruginous kind of loam, rich minimus.” 
It was placed in zinc cylinders open at both ends, 60 centimeters (23.6 
inches) wide and 1 meter (39.37 inches) long, which were sunk nearly to 
their top in a level field. 

The phosphates used were (1) double superphosphates containing 47.8 
per cent of total phosphoric acid, 43.7 per cent of soluble phosphoric 
add, and 3.1 per cent of reverted phosphoric acid; (2) precipitated cal- 
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cium phosphate containing 29.4 per cent of total phosphoric acid and 
24.8 per cent of reverted phosphoric acid; (3) Thomas phosphate (75 
percent passed 0.25 mm. sieve) containing 21.8 per cent of total phospho- 
ric acid; (4) steamed bone dust (85 per cent fine) containing 21.8 per 
cent of total phosphoric acid, 3.9 per cent of nitrogen, and 1.3 percent 
of fat; (5) crude bone dust (37 per cent fine) containing 19.7 per cent 
of phosphoric acid, 4.7 per cent of nitrogen, and 1.9 per cent of fat; (G) 
raw crushed bones (1G.G per ceut fine) containing 21.G per cent of phos- 
phoric acid, 4.G per cent of nitrogen, and 14.1 per cent of fat; and (7) 
bone ash (93 per cent fine) containing 30.5 per cent of total phosphoric 
acid, and 4.9 per cent of reverted phosphoric acid. 

Each cylinder received a certain amount of precipitated calcium car- 
bonate, potassium sulphate, and ammonium sulphate before the addi- 
tion of the phosphates. Each phosphate was applied in two quantities, 
a single and a double ration, and each quantity was applied to three 
cylinders. The rates of application were as follows: Double super- 
phosphate 44.5 and <89 pounds per acre; precipitated calcium phosphate 
aud Thomas phosphate GG.8 and 133.0; steamed bone dust, crude bone 
dust, and raw crushed bones 53.4 and 10G.8; and bone ash 89.1 and 178.2 
pounds per acre. 

Four crops were grown in succession — barley, millet, wheat, and buck- 
wheat. An additional quantity of nitrogen was applied before each 
successive crop, but no phosphate was added after the first application. 
The amounts of pliosjrtioric acid assimilated by the different crops, as 
well as the increased yield of dry matter due to the different phosphates, 
are tabulated in full. The following table, calculated from these data, 
shows the relative manorial value of the phosphates on the successive 
crops. 

Jlelatire man until value of different phosphates. 



First 

crop 

Average 
ot tirst 
and 
second 
crops. 

Average 
of first., 

second, 

and third 
crops. 

Average 
of first, 
second, 
third, and 
fourth 
crops. 

Double superphosphate 

100 i 

100 

100 

100 

81 

Steamed hone dust 

79 ! 

77. 5 

82 

l*i ecipitated cahiiim phosphate - 

♦52 

67. 5 

75 

75 

Crude bone dust 

56 

69 

108 

113 

Crushed raw hones 

56 

64 

118 

122 

Thomas phosphate 

55 

4(5 

48 

48 

Hone ash 

21 

24 

38 

39 




From these results the following conclusions are deduced: 

(1) Of all phosphates applied, the double superphosphate was the most effective 
in the beginning, its 1 ate of eonsumidion by the first two crops cultivated, in tlie 
first ten months not being surpassed by any of the other fertilizers. After that 
time, however, its solubility diminished, probably because the dibasic compounds 
formed after its application are gradually converted into tribasic and polybmsic ones, 
from w r hich the phosphoric acid can not be readily dissolved by the roots. It is, 
therefore, the best suited to crops of rapid development aud to soils of medium ab- 
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sorptive power for phosphoric acid, and should be chiefly applied to crops culti- 
vated in the spring or summer, a few days before sowing or transplanting. 

(2) The precipitated calcium phosphate, which in our case consisted chiefly of di- 
calcium phosphate mixed with some tricalcium phosphate, was loss active than the 
superphosphate, because its distribution in the upland soil can not be accom- 
plished to that extent which is easily attained with the superphosphate. The mono- 
calcium phosphate, the principal ingredient of the latter, dissolves in the fluids 
of the soil, and is then precipitated, thus assuming a state of extremely fine divi- 
sion, while the distribution of the precipitated calcium phosphate depends merely 
on the mechanical process of mixing. Though less rapid in the beginning, the 
action of the latter pbonphate will usually continue longer than that of superphos- 
phate. 

(3) The three hinds of bone manure— steamed tone dust, crude bone dust, and raw 
crushed bones — gave very remarkable results. The first crop consumed from the 
steamed hone dust considerably more than from the two raw fertilizers, but the after 
effect of the unrecovered phosphoric acid of the former was much inferior lo that of 
the two latter manures. It must, however, ho kept in mind that our specimen of 
steamed botie dust had beeu deprived of a part of its golatinoid substance, which, 
during its decay In the soil, assists in the dissolution of the phosphatio ingredients 
of bones, and accelerates the action on crops. Had our steamed hone dust been in a 
normal condition, its effect would have been certainly not much inferior to that of 
the superpliospha fce on the first crops. On the other hand, there is no great difference 
in the assimil ability of the phosphoric acid of the crude bone dust and the raw crushed 
bones. These two manures had a good effect, on the first two crops, but, after hav- 
ing undergone decomposition in the soil for one year, their solubility increased so 
enormously that the third crop consumed from them more than even the superphos- 
phate yielded to the first crop. This observation is of groat practical importance. 
It goes to allow that in countries wit lea warm climate and with copious rain, as in 
Japan, bone manures are most valuable even in quite a raw state, and that by early 
application or by a picparatory fermentation m the compost bed their mnnurial 
value may he easily and cheaply iaised to that, of the superphosphate. During our 
experiments on the college farm we ha\e had frequent opportunity of proving that 
bone dust has a specially good effect on cereals sown in autumn, not only in refer- 
ence to its phosphatio ingredients, hut also to its content of nitrogen. The presence 
of fat does not deteriorate its value, but Rooms rather to secure a hotter after effect, 
as in out* experiments the raw crushed bones with 11.07 per cent fat yielded more 
phosphoric acid to the third and fourth crops than the crude hone dust with only 
1.33 per cent fat. 

(4) The Thomas phosphate display ed with regard to the first crop, as w ell as to 
the three subsequent ones, approximately half the effect of the superphosphate. The 
excellent after effect attributed to this fertilizer by P. Wagner has not been up to 
the present perceptible in our experiments, in spite of the richness of our soil in 
lmmus and the copious rainfall. 

(5) Bone ash was, as we had anticipated, a very insoluble manure, acting but slowly 
on the first tw r o crops, but of increased efficacy in course of time. It should always 
be converted into superphosphate before its application. 

W. H. B. 

The results of experiments with oats in the years 1889-92, 

G-. Liebscher ( Landbote , 18!) 3, pp. 271-272 ). — The results of experi- 
ments with 20 varieties of oats are summarized. The experiments 
were made by farmers in different localities. The author concludes 
that the difference in the productiveness of the best varieties of 
oats is not so considerable as is generally believed, but that this dif- 
• 1033— No. 10 0 
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ferenceis sufficient to engage the farmer’s attention. His results indicate 
that the adaptability of different varieties for certain conditions of 
soil and climate is generally overestimated. He considers any such 
adaptability which may exist due largely to the different quantities of 
water needed by different varieties. 

Experiments in mixing varieties indicated that for rye and wheat it 
is advisable, where the wintering of the new and productive varieties 
is not safe, to mix these with the hardy native sorts. For oats the mix- 
ing of varieties was not advantageous. 

The author concludes that the percentage of nitrogen and phosphoric 
acid is not influenced by the variety of oats, but that varying seasons 
exercise an influence in this matter. Oats are richer in protein and 
phosphoric acid in a warm, dry year than in a cold, wet year. 

The author suggests that since the richness of the soil in phosphoric 
acid exerts an influence on the composition of the grain, the analysis 
of the grain may be taken as an indication of the richness of the soil. — 
J. F. BUG GAR. 

The repression of potato rot by treatment with copper prepa- 
rations, U.Liebsciier (Deut. lamlw. Pvvhhc , 1V93, No. 36*, pp. 38^38 (>). — 
The author conducted experiments through three seasons to test the 
value of copper preparations for the preventive treatment of potato rot- 

On June 28, 1890, he sprayed a part of the crop with a 1 J per cent 
solution of Bordeaux mixture, at the rate of JO gallons per acre. Four 
weeks later he again sprayed the plats, using a 2 per cent solution, at 
the rate of 50 gallons per acre. Notwithstanding this treatment, there 
was some disease on all the early sorts, while upon the late ones the 
disease did not appear, even when not sprayed. He considered the flrst 
spraying was made too late, and consequently the second was useless. 

In 1891 three plats of about one third acre each were planted with a 
variety supposed to be very susceptible to rot. The first plat was un- 
treated, the second received a dusting with copper steatite, and the 
third was sprayed three times with a 1J percent solution of Bordeaux 
mixture, at the rate of about JO gallons per acre. Late in the season 
all three plats were attacked, and at the beginning of August all the 
potato vines were wilted. The treated vines remained green longer 
than the untreated ones, those receiving the copper steatite for about 
a day j those sprayed with Bordeaux mixture, from three to fourteen 
days. The crop from all three plats was as follows: Untreated, 32 
bushels per acre; copper steatite, 42.7 bushels; and Bordeaux mixture, 
48.1 bushels. In some instances the disease was so bad that a yield 
scarcely greater than the amount of the seed was obtained. The author 
thinks the cost of the treatment was justified by the increased yield, 

Jn 1892 the experiment of the previous years was repeated on a plat 
of about 1J acres, divided into three parts. One was untreated, an- 
other was dusted three times with copper steatite, and the last sprayed 
three times with Bordeaux mixture, at about the same rate per acre as 
in the previous years. Fourteen varieties of potatoes were planted; and 
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the season being a very dry one the disease was at no time severe. 
About the end of August the effect of the copper upon each of the 14 
varieties was plainly seen. The injurious effect on the plants, the author 
claims, could be readily seen, ami the yield was correspondingly 
reduced. The season was a favorable one and the harvest large. Tak- 
ing the yield from the untreated plats as 100, the total crop from the 
plats treated with Bordeaux mixture and copper steatite was 80 and 
69, respectively ; or the loss caused by the use of Bordeaux mixture was 
20 per cent, and by the copper steatite 31 per cent. Instead of the usual 
gain attributed to the use of copper compounds there was here a very 
serious loss. 

The author thinks the use of copper compounds may be of value in 
a wet season when the potato-rot fungus is developing and spreading 
rapidly, but in a dry season their repeated application will positively 
injure the crop more than the fungus; in other words, he considers the 
use of the compounds during a dry season as injurious to the potato 
plant. — w. h. e. 

The destruction of caterpillars on cabbages, J. Dufour [Citron. 
Ayr . Cant . Vaurf, 1893, No. />, pp. 196 , 167). — Among numerous insecti- 
cides tried, the best for destroying caterpillars on the cabbage were soft 
soap and pyretlmun and liver of sulphur and soft soap. The last is 
made by dissolving 300 grains of soap and 50 grains of liver of sulphur 
in 10 liters of water. The cabbage must be repeatedly sprayed, as new 
caterpillars are hatched each day. On account of its corrosive action 
it is not possible to employ this insecticide on lender plants or on the 
grape in bloom, but on the cabbage, its effect is entirely satisfactory. — 
J. F. DUGGAN. 

The nun (Li parts monad ia), IF. Badoux [Chron. Ayr. Cant. Yaud, 
1893, No. i , pp. 113-163 ). — An account of the ravages of this insect on 
the spruce and pine forests of Europe, with the methods of combating 
the pCKt. — J. F. DUG GAR. 

The digestibility of twigs and brushwood, A. Gunther, A. 
Heinemann, J. B. Lindsay, and F. Leiimann (Jottrn. Lanchv.,11 ( l89o ), 
pp. 65-83 ). — Beech twigs, poplar twigs, and acacia twigs were fed to 
sheep in order to determine the digestibility of these materials. The 
beech twigs consisted partly of old material, while the acacia t wigs were 
young. The young poplar twigs covered with leaves were cut in July, 
and had a maximum diameter of 1 cm. at the larger end. The dry 
substance of the three feeding stuffs had the following composition: 


Analyzes of the dry matin' of twigs. 



Crude 

protein. 

Crude 

fat. 

Crude 

cellulose 

Nitro- 
gon-iieo 
ext tael. 

Beech twigs 

Per ec v t. 
4. til 

Per een K 
1.83 
3. 30 

Per cent 
43. 33 
39. 80 
30.00 

Per cent . 
44. 83 
45, 23 

Poplar twigs 

7 hi 

Acacia twigs 

11.25 

1.1)0 

4(K 71 
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In each caBe the digestibility of hay was first determined, then the 
digestibility of a mixture of hay and bean meal, and finally the twigs 
were added to this mixture. The digestion period consisted of seven 
days and was preceded by a preliminary period of the same length. 
The following digestion coefficients were obtained for the three sub- 
stances under trial: 


Digestion coefficients for twigs. 



Crude 

protein. 

CriUlefat. 

Crude 

cellulose. 

Nitro- 
gen free 
extract. 

Bofidi twigs 

Per cent. 
1(5 2 
38 8 
55.8 

Per cent. 
9. 0 
39. 0 
22. 7 

Per cent 
7.0 
27. 5 
21.4 

Per cent . 
16.4 

51.3 

47.4 

Poplar twigs 

Acacia t \\ igs 



One hundred pounds of the water- free substance contained the fol 
lowing amounts of digestible matter: 

Digestible material in the dry matin' of twigs. 


! 

Crude 

protein 

Fat. 

Crude 

cellulose. 

NH.ro- 
gen -fiee 
extract. 

Beech twigs 

Per eev t 

0 70 

Per cent 

0 17 

Per cent 

3. 13 

Per cent . 
7.36 

Poplar twigs 

3 03 

1.31 

10. 93 

23 21 

Acacia twigs 

(j 28 

1 0. 43 | 

7. 70 

22. 14 


The authors conclude that the difference in the digestibility of these 
three substances is due rather to the age at which the material was har- 
vested than to the plant itself. The younger the twigs the higher their 
digestibility, and they attain their maximum digestibility when cov- 
ered with leaves, since the leaves are more easily digested than the 
Stems.— J. F. DUGGAB. 

Craonnais swine, J. Bizb ( Chron . Agr. Cant, Vaud , 1893, No, 5, 
pp, 175-184), — The author found in breeding together brother and sister 
of the Yorkshire breed and comparing the weight of the progeny with 
that of the offspring of parents not related, that in two years the 
inbreeding resulted in a loss of 01.6 pouuds of live weight per head by 
the time the pigs had attained the age of 12 months. 

In his endeavors to improve the hogs of the Canton of Yaud the 
author secured the French breed Craonnais and compared it with the 
pure Yorkshire and with the Craonnais-Yorkshire cross. He found 
the Craonnais larger than the Yorkshire and the cross, and requiring 
eighteen or twenty months for maturity. The cross was completely 
developed at fourteen or fifteen months, afforded a finer and more com- 
pact flesh than the Craonnais and a smaller proportion of waste in 
slaughtering. The cross was quiet in disposition and better suited to 
confinement. 
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The following figures give the weights of three pigs of the same age 
fed together: 


Age. 

Craon- 

nais. 

York- 

shire. 

Cross. 

Months. 

Pounds. 

Pounds. 

Pounds. 

6 

11C. 6 

94.6 

103 4 

0 

22 fl. 0 

151.8 

182.6 

32 

310. 8 

246. 4 

277.2 

15 

435.6 

343.2 

376.2 


The pure Craomiais was fed until 22 months old, when he weighed 
085 pounds gross, and netted 592 pouuds. — >T. F. duggar. 

The effect on the progeny of adding neutral calcium phosphate 
to the normal ration of the pregnant mother, L. Gaffenreeger 
(Journ. Landw., 41 (1893), pp. 57-64). — The young rabbits of two litters 
from the same parents were analyzed. During one period of pregnancy 
the mother had received in addition to the ration of oats, green stuff, and 
hay, a quantity of phosphate of liine mixed with the food. During 
another period of pregnancy this mineral food w as omitted. The average 
weight of the young rabbits and the percentage of ash, lime, and 
phosphoric acid were less when the phosphate of lime was led. — j. F. 
DUG GAR. 

Contribution to the study of tetanus, E. Boux and L. Vaillard 
(Ann. Inst. Pasteur , 7 (J893) y pp. 65-140). — A review of the work 
previously published on this subject precedes an account of the re- 
searches of the writers. 

The authors’ method of rendering an animal immune against tetanus 
is as follows: The tetanic cultures are made on peptonized bouillon, 
aged four to five weeks. These cultures, after filtration, furnish a clear 
liquid, which is a tetanic poison of great strength, since of a cubic 
centimeter kills a mouse. This, mixed with a solution of iodine, loses in 
large part its objectionable qualities, and constitutes the vaccine liquid 
which is not caustic. The animal is inoculated with increasing doses 
at intervals of several days. This method of procedure is rapid and 
convenient, and succeeds equally well with the Guinea pig, the horse, 
the sheep, and the cow. The more subject the animal may be to teta- 
nus, the longer the period during which the vaccination is continued. 

The serum from animals so treated possesses an antitoxic property. 
For measuring this antitoxic activity of the serum, the authors follow 
the method proposed by Behring. Its activity is represented by the 
weight of mice which one cubic centimeter of serum will render 
immune against an inoculation with the same amount of tetanic 
poison. When the serum is dried it may be kept indefinitely without 
losing its efficacy. 

The immunity of animals inoculated with the vaccine liquid above 
mentioned, and afterwards with the pure poison, exists for a long time. 
For example, at the end of two years rabbits were still proof against 
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inoculations of poison which proved fatal to rabbits which had not 
been treated. 

On the other hand, the authors found, contrary to the experience of 
Behring and Kitasato, that the immunity conveyed by the serum is not 
durable, but diminishes rapidly, and is lost in about fifty days. 

The milk of vaccinated animals was found to be strongly antitoxic 
and conducted itself like the serum. 

When the poison and the antitoxine were injected almost simulta- 
neously into the same kind of tissue, but iu different parts of the body, 
the poison diffused more rapidly and induced tetanus limited to the 
region where it was introduced. When the serum is injected before 
the poison, it prevents tetanus. Poison injected into the paw of a small 
animal was not so quickly fatal as when the same dose was introduced 
under the skin. The longer the time which elapses between the injec- 
tion for the purpose of inducing tetanus and the remedial inoculation, 
the larger must be the doses of serum employed. After a certain time, 
varying with the animal, prevention is impossible. It is necessary to 
repeat the therapeutic injection from time to time until the contraction 
disappears. 

The authors’ experiments in the treatment of pronounced tetanus 
embraced 49 mice, 92 Guinea pigs, 11 rabbits, and 4 sheep. Of these, 
43 animals were used as tests, and after infection were not treated; 39 
died and 4 recovered. Of the 83 infected animals treated, 73 died and 
10 recovered. 

A review of the recorded cases of the treatment of tetanus in man by 
means of inoculation shows that results have not been favorable. Since 
large doses of serum will not cure tetanus and since small doses will 
prevent it, the authors suggest that the physician might use preventive 
treatment when called to attend an injury which might be expected to 
run into tetanus. — j. E. beggar. 

Bacteriological researches concerning suppuration, A. Luoet 
{Ann. Inst. Pasteur, 7 (1893), pp. 321-330 ). — This is a preliminary notice 
in which the author describes the organisms found in pus. All of 
these observations were made on milch cows. After separating the 
organisms which he considers accidental, the author enumerates five 
organisms which he considers as the true pyogenic microbes. He 
proposes for these the following names: Streptococcus pyogenes bovis , 
Staphylococcus pyogenes bovis , Bacillus pyogenes bovis , Bacillus liquefa- 
ciens pyogenes bovis , and Bacillus crassus pyogenes bovis . 

Of these the most common is Streptococcus pyogenes bovis , next 
Bacillus pyogenes bovis and Bacillus liquefaciens pyogenes. 

Streptococcus pyogenes bovis is not harmful when injected into Guinea 
pigs and rabbits subcutaneously, or as intra-peritoneal injections. In- 
tra-veinous injections proved harmless for the rabbit. 

Staphylococcus pyogenes bovis was equally harmless with rabbits and 
Guinea pigs, whatever the mode of inoculation. 
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Bacillus pyogenes bovis sliowod a variable virulence; in one case it 
quickly produced death when injected subcutaneously into a Guiuea 
pig, while in other cases it was without effect. 

Bacillus liquefaciens pyogenes bovis when intra-veinonsly injected into 
the rabbit caused large abscesses, which, however, did not open spon- 
taneously. 

Bacillus crassus pyoyenes bovis was not harmful for rabbits, but 
caused the death of Guinea pigs in 36 or 48 hours after intra-peritoneal 
injection.— j. F. duggar. 

Comparison between the specific gravity test of must and anal- 
ysis of wine, G. Key ( Ghron . Ayr. Cant. Vaud, 1893, No. 5,pp. 203, 
204 ). — The Oeclisle specific gravity test for must was compared with 
analyses of wine to determine the accuracy of the first method in 
measuring the alcohol of wine. In two series of experiments, extend- 
ing through eight years, the difference between the theoretical amount 
of alcohol ami the amount found by analysis was extremely small. 
The average figures showed, in the first experiment, by the gravity test 
9.6 percent, by analysis 9.8 per cent; in the second experiment, by the 
gravity test 10.4 per cent, by analysis 10.2 per cent— J. F. dug gar. 
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Determination of the water in soils, in which different crops have been 
grown, after a period of extreme drouth ( Determination de Vean contcnue dans la 
terre , portant diverses reooltes, aprh une periods de grande sdvheressc), Reiset. — Compt. 
rend., 116 (1893), No. 21, pp. 1177-1179. 

Influence of the depth of the soil on its water content ( Untersuchnngen iiber 
den Einfluss der Mdchiigkdt dcs Hodens auf dessen Feuchiigkciisverhdllnisse), E. 
WOLUNY. — Forsch. Geb. agr. Physik, 16 (1899), Hejt 1 and 2, pp. 1-14. 

On the organic substances in humus (Sur les maiicrcs organiques constitntires du 
sol vdgital), Bkrthelot and AnbrIs.— Compt. rend., 116 (1893), No. 13, pp. 666-672. 

Culture of the soil and nitrification (Lc trevail dc la terre et la nitrification), P. 
P. Deh&kain. — Compt. rend., 116 (1893), No. 20, pp. 1091-1097. 

A contribution to the nitrogen question (Iieitrag zur Sticksiofffrage), Likb- 
8CUKK. — Journ. Landw ., 41, Heft 1 and 2,pp. 139-199, and Dent, landw. Presse, 1893 , No. 
39, pp, 419 , 420 . 

Fertilizer experiments on hemp (Esperiense oulturali sulla concimasione della 
canapa), A. Pasqualini and A. Sintoni. — Ann. staz. agr. Forl\,lS91, No. 20, pp. 161- 
194 ; ab$. in Staz . sper. agr. Ital., 24, No. 2,pp. 170-180. 

Lathyrus sylvestris, its culture and manuring (Laihyrus silvestHs , ihr Ban und 
ihre Erndhmng), H. Lingl . — Dw Landbote, lS93,*No. 25, pp. 263-266 . 
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Maize as a forage plant ( DerMaiaala FuUerpflanze), Sakellario, — Wiener landw. 
Ztg., 1898, No. 80, pp. 250, 25 1 . 

Experiments with varieties of potatoes ( Kartoffelanbauverauche in Heraletz), 
Caul Sommer. — Wiener landw, Ztg., 1898, No, 29, pp, 242-248, 

Experiments with varieties of potatoes (Experiences ear qnelquee varUtfo de 
pommes de terre), Zachaiiewicz. — Ann, Agron.,19 (1893), No. 4, pp. 190-196. 

Improvement of potato culture in France (Amelioration de la culture de la pomme 
de terre induatrielle et four ragert en France), A. Girard. — Compt. rend., 116 (1893), No. 
12, pp. 651-653 . 

The effect of wilting the seed on the yield of potatoes (Einfima dea Anwelkena 
der Saatlcnollen auf den Ertrag dcr Kartoffeln ), E. Wollny. — For sch. Geb.agr. Puysik, 
16 (1S93), Heft 1 and 2, pp. 42-57. 

The employment of nitrate of soda on sugar beets (Zur Amvendnng dea Chili - 
aalpetera fur Znelcerriiben), A. Stikt. — Wochenachr. Central Ver. f. Itubenzuck. Ind., 
1S98, No. 15, p. 220. 

Experiments in manuring wheat (Risultati delle esperienze di concimazione del 
frumento), A. Pasqualini and A. Sintoni. — Ann. ataz. agr. Forl\,1891 , No. 20, pp. 87- 
159 ; abs. in Staz. sper. agr. Ital. , 24, No. 2, pp. 152-170. 

Experiments in the culture of red clover in rotation with wheat (Esperienze 
sulla eoltivazione del trifoglio pratensc consoeiato al frumento), A. Pasquaijni and A. 
Sintoni. — Ann. ataz. agr. Forlt, 1891 , No. 20, pp. 49-87 ; aba. in Staz. sper. agr. Hal., 24, 
No. 2, pp. 141-152. 

The treatment of vines injured by frost (Behandlung der vom Frost, beach ddig ten 
lleben). — Schweiz, landw. Zcitsch ., 1893, Heft 20. p. 327. 

On the copper found in different parts of the grapevine ( Del rame che pud tro- 
var8i nelle d iff erenti parti della vile), F. Sestini. — Staz. sper. agr. Ital., 24, No.2,pp. 
115-182. 

The emission of a sweet liquid by the green parts of the orange (Snr V Emission 
d'un Uquide sucr4 par les parties vertea de Vorangcr), E. Gtjinier. — Compt. rend., 116 
(1893), No. 18, pp. 1001, 1002. 

Manuring the orchard (Diingung der ObstMume), C. IslemannI — Wiener landw. Ztg., 
No. 86, p. 29S. 

Deforestation and the public health (Lc debasement et Vhygibne publique ), J. 
Jkannel. — Compt. rend., 116 (1898), No. 12, p. 659. 

The drying up of streams and the reforestation of the mountains (Sur V extinc- 
tion dea torrents et le reboiaement dea montagnea), P. Demontzky. — Compt. rend., 116 
(1893), No. 15, pp. 738-741. 

The hardness of the seed coat of gorse seed (Die Hartschaligkeit der Samen dea 
Stechginatei'8, Ulex europwua L.), F. F. Bruyning, JR. — Journ. Landw., 41, Hefil and 
2, pp. 86-94. 

British hawkweed, E. F. and W. K. Linton . — Journ . Botany , 31, p. 145. 

Investigations on the influence of parasitic fungi on their host plants ( Untet 
euchungeniiber den FAnftuss parasitischer Filzc auf ihre Ndhrpflanzen) , J. H. Wakker. — 
Pring8heim8 Jahrb. wise. Bot., 24, pp. 499-548; abs. in Bot. Centralbl., 54, Nos. 5 and 6, 
pp. 184, 1S5. 

Fhoma betas, a new parasitic fungus on the sugar beet ( Ueber Phoma betas, 
einen neuen parasitiachen Pilz, welcher die Zuckerrube zeratort), Frank . — Der Landbote, 
1893, No. 85, pp. 360-362. Also in Zeitach. Rubenzuck. Ind., December, 1892. 

The cause and prevention of potato rot ( Uraache und Beseitigung der Kartoffel- 
kmnkheit). — Der Landbote, No. 34, pp. 348,349. 

The repression of the potato rot by treatment with copper preparations 
(Zur Frage der Bekdmpfen der KartoffelkrankheUen ditrch Kupferpraparate ), Lied* 
scriER.— Deut. landw. Presse, 1893, No. 36, pp. 385 , 886 . 

Concerning the action of copper preparations on grapevines ( Ueber die Wir- 
hung der Kupferpraparate auf Weinreben), C. Rumm.— Ber. deut. bot Ges ., 11, Hqftt, 
jp. 79. 
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Borne new species of gall mites ( Vebcr n cue Gallmilbcn), A. Nai.epa. — Bot. Cen- 
tralbl., 53, No. 11, p. 342. 

Experiments on the habits and prevention of frit-flies ( Versuche iiber Lebens • 
tveise und Vcrtilgung der Friifliegen . Oscinis frit und Osdnis pusilta), BrOmmer. — Deut. 
landw. Presse, 1893 , No. So, p. 379, 

On the method of combating Gryllotalpa vulgaris (Intornoal modo di combattere 
la Gryllotalpa vulgaris, Lair.), G. Del Gukkcio. — Stuz. spur, agr. Ital 24, No. 8,pp. 
237-233. 

A means of protecting beets and young plants against the attacks of wire- 
worms and other larva? (Sur an mo yen dc preserver Us pi antes tie bell craves, ainsi que 
lesjeunes vdgetaux dconomiques ou (Vorncment , centre les at toques dvs vers gris (Chenilles 
d’Agrotis) el d’autres larves d’insectes), A. Laboulbi'onk. — Compt. rend., 11G (1893), No. 
13, pp. 702-704. 

The use of insectioides against an insect enemy of the vine (Destruction du ver 
dela vigne). — Chron. Agr. Cant. Caud, 1893, No. 3, pp. 93-140. 

Investigations to establish the basis for a new method of detecting adultera- 
tions in butter ( llecherehes pour e'tablir les bases d'une nouvelle meihode destinee a recon - 
native la falsification de.s benrres par le nuogarim employee sen le ou cn me l a nge avec d'au- 
tres matures grasses iVorigine vegetate ou animate), A. Houzeau. — Compt. rend., 116 
(1893), No. 18, pp. 952-956. 

Results obtained from mixtures of butter and othei fats, with a new method 
of detecting the adulteration of butter (Jlfoultats obtenus sur les melanges de beurres 
et de matures grasses diverses, par Vemploi de la nouvelle meihode destinee a reconnoitre, la 
falsification des lunrres), A. HouzeaU, — Compt. rend., 116 (1893), No. 20, pp. 1100-1103. 

Methods of analysis of flour (Methodes pratiques d' analyses des f urines), L1<:an- 
DRK. — Her. intern. Falsi f., 6 (1893), No. 8, pp. 135-136. 

The use as food for animals of the by-pioducts of absinthe manufacture (De 
V utilization pour Valmentation du betail des residue provenant des fabriques d'absinthe), 
C. CORNEVIX.— = Ann. Agron., 19 (1893), No. 5. pp. 236-218. 

Investigations on the use of leaves as food for animals (llecherehes sur Vcmploi 
des feui lies d'arbres dans V alimentation du betail), A, Oh. Girard. — Compt. rend., 116 
(1893), No. 18, pp. 10 JO-1013. 

The mechanism of coagulation (Sur le mfoa nisme de la coagulation), E. Du- 
CLAUX. — Ann. Just. Pasteur, 7 (1893), No. t,pp. 51-63. 

The products of the action of the different muscles of the living animal and 
the anaerobic life of the tissues (Sur lesproduits du function nement du muscle sfpart 
de Veire virant ct sur la vie anaerobic des tis8us),A. Gautier and L. Landi. — Ann. Chim . 
etPhys 28 (1893), s<h\ 6, Jan., pp. 28-70. 

Experimental researches on the pathogenic property of ensiled beet diffusion 
residue, and means of lessening the same (llecherehes cxpMmcntales sur lepouvoir 
pathogene des pulpcs de betteraves cn slices et les moyens de Vamoindrir), S. Aeloing. — 
Ann, Agron., 19 (1893), No. S, pp. 113-149, figs. 4. 

Bacteriological researches on suppuration of cattle (Lecher ekes bacUriologigues 
sur la suppuration chez les animaux de Vespece bovine), A.Lucet. — Ann. Inst. Pasteur , 7 
(1893), No. 4, pp. 825-380. 

Charbon bacteria in the mud from the bottom of a well ( Bactdries charbonnemcs 
dans la vase du fond dlunpuiis), Diatroptoff. — Ann. Inst. Pasteur 7 (1893), No.8,pp. 
286,287. 

The phosphates of milk ( Sur les phosphates du lait), M. Duclaux* — Ann. Inst, 
Pasteur 7 (1893), No. 1, pp. 2-17. 

The microbes and the fatty matters in cream and cheese (Les microbes et la 
matibre grasse), E. DuClaux.— Ann. Inst, Pasteur 7 (1893), No. 4,pp. 805-824. 

Experiments with cultivated yeasts in wine-making (Fssais avec les levures 
e ultivbes en 1892), E, Chuard. — Chron. Agr . Cant, Vaud , 1898, No. 5,pp. 198-208, 
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Georgia Station. — Mr. Gustave Speth, horticulturist of the station, died April 2, 
1893, aged 54 years. The deceased was a native of Wiirteinberg, Germany. Hugh 
N. Starnes has been appointed to fill the vacancy. During two weeks in March the 
station dairymen assisted in conducting a dairy school at the University of Georgia, 
at Athens. The apparatus of the station was used for this purpose. 

Idaho Station. — Three substations have been organized, as follows : No. 1, Grange- 
villc, Idaho County, John Norwood, experimentalist, and W. E. Russel, farmer; No. 2, 
Idaho Falls, Bingham County, W. F. Cash, experimentalist, George Armstrong, 
farmer; No. 3, Nampa, Canyon County, T. T. Rutledge, experimentalist, O. F. Per- 
sons, farmer. Field work with grain, grasses, potatoes, and other vegetables has 
been begun at these substations. At Nampa an orchard is being planted and exper- 
iments with sugar beets will he conducted. The station at Idaho Falls is in the 
arid region, whore irrigation is necessary to the growth of crops. Experiments 
with reference to the practicability of carrying on dairying in this region will he 
made at this substation. R. Millikon has resigned the directorship of the station. 

University of Minnesota. — The biennial report of the hoard of regents for the 
years 1891 and 1892 contains the following description of the dairy building recently 
erected and equipped at a cost of $17,600: 

“ The dairy building is of a commodious size, built of brick in a thoroughly sub- 
stantial manner after the most modern plans, with a complete equipment, includ- 
ing apparatus for experiments, handling of milk, and butter and cheese-making, as 
well as machinery and outfit necessary for giving thorough and complete instruction 
to students in the agricultural department in the latest and best methods of dairy 
work. 

“The building is two stories high, thoroughly plumbed, and provided with cold- 
storage rooms. There are four office rooms above and one large room for general 
purposes. It is heated with steam throughout, supplied from a 40 -horse-power 
boiler. The steam separator is driven by a small engine; on the main tloor are two 
rooms each 42 by 30 feet, both well lighted and ventilated and fully equipped for but- 
ter and cheese-making. There is an abundant supply of hot and cold water. The 
lecture room is large and arranged so that animals may he taken before studeuts ot 
the agricultural school for illustration in stock-raising.” 

The number of students in the school of agriculture has increased from 38 in 1888 
to 135 in 1892. The total number of students in the university is now about 1,500. 

Nebraska Station. — Work on chincli-hug diseases has been undertaken by L, 
Bran er, entomologist of the station. F. S. Billings, investigator of animal diseases, 
and F. W. Taylor, horticulturist, have resigned. 

New Jersey Stations. — At a meeting of the governing hoard of the State station, 
held April 20, 1893, the following officers were elected : President, A. W. Duryee; sec- 
retary, W. R. Ward; treasurer, I. S, Upeon; and director of the station, E. B. Voor- 
hees. 

New York State Station. — C. E. Hunn, assistant horticulturist, is no longer a 
member of the station staff. 

Ohio Station. — The State legislature has appropriated $9,500 to this station for 
1893, to he expended for the following purposes: Live stock, including the founda- 
tion of a few herds of pure-bred cattle and sheep, $4,350; implements, farming 
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machinery, and farm supplies, $2,250; special work in entomology, $400; substation 
for field experiments with fertilizers, $1,000; preparation for main building, $1,000; 
and expenses of board of control, $500. A large orchard is being planted. Ten 
miles of tile drain liave been put in, and as much more will be laid during the coming 
season. The erection of the main building will not bo undertaken until next year. 

Pennsylvania COLLEGE. — The State legislature, with only two dissenting votes, 
has passed au act appropriating $00,720 for the benefit of the college during the next 
two years, including $20,000 for a new building for the departments of engineering, 
and $32,000 for the maintenance of the departments of mining, electrical and civil 
engineering, chemistry, and agriculture. 

Utah College.— F. It. Lin field, formerly foreman of the farm of the Ontario Agri- 
cultural College, and afterwards connected with the traveling dairy of Ontario, has 
been appointed to the chair of animal husbandry at the Utah College. He will have 
most of Jiis time to devote to investigations in dairying. 

Vermont College and Station. — W. W. Cooke has resigned the position of di- 
rector of the station and professor of agriculture in the college, to take effect Octo- 
ber 3. Ho has been director of the station since its organization in 1886. 

Washington Coi lege.— The hoard of regents recently appointed is constituted 
as follows: Charles It. Conner* president, ftpokane; T. It. Tannaft, vice-president, 
Farmington; J. W. Stearns, treasurer, Tekoa; 11. T. Blandford, Wailawalla; E. S. 
Ingraham, Seattle. 

Spain. — Bulletin No. 2 of the Agronomic Station connected with the Agricultural 
High School at Madrid, Spain, contains a report on the work of the year 1862, by the 
director, dost' Hurtado do Mendoza, including analyses of soils, fertilizers, etc. ; field 
experiments with wheat, barley, chick-pea (Cierr tmelintm). and Viola f aba; and pot 
and box experiments with diffeieut crops. 

Botanical Luioimtory, Hamburg. — A pamphlet linn been recently issued con- 
taining tile following papers by Dr. O. Bureliard, miginally published in English 
journals: Characteristics of the \merican red clover in the field; Rod clovers from 
v miens States of North America; (termination of grass seeds without integuments; 
and Temperature in germinating experiments. 

On the lire ration ok nitrogen during putrefaction, 11. B. Gibson (Jmer. 
Chem. Jo nr it., 7/7 ( 1 STL') , No. /, pp. 12-18). — Lean beef and blood serum were allowed 
to putrify in glass boll jars varying in size from 1 to 2 liters. Tlie several portions, 
not exceeding 1 grain in weight, were placed in small watch glasses arranged on metal 
stands. They were each moistened with distilled water at the rate of from 2 to 6 
o. c. of water per gram of substance. Putrefaction was induced in one set by adding 
a drop of very dilute emulsion of putrid meat, and in another by the addition of a 
couple of drops of dilute, soil infusion. The temperature varied from 6° or 8° to 25° 
C., and often changes of 12° to 15° occurred within twenty-four hours Air washed 
by dilute aqueous solutions of caustic soda and sulphuric, acid was passed through 
the jars, as a rule every day, at the rate ol about 4 bubbles per second, the average 
daily quantity thus admitted to each jar being approximately equal to twice its 
capacity. Iu one series the ammonia evolved in the jars was absorbed in dilute sul- 
phuric acid, lu a second series tlie air was drawn through concentrated sulphuric 
acid to absorb indol, skate!, etc., as xvell as ammonia. The experiments lasted from 
eighty- two to one hundred and twenty-two days, and the loss of nitrogen was deter- 
mined by the “difference” method. Tests were made for nitrates with negative re- 
sults. The results are thus summarized by the author: 

“(1) Liberation of nitrogen may take place during tlie process of putrefaction. 

*< (2) In the experiments reported the liberation of nitrogen has been dependent on 
the inoculation, and certain microorganisms (found in the putrid flesh) seem inca- 
pable of carrying on this process iu any marked degree, while others (found in the 
soil infusion) have caused a marked loss of nitrogen. 

u (3) The microorganisms have produced liberation of nitrogen independent of the 
process of nitrification.” 
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Tub influence of the moon on rainfall (Science, Voh XX, No. 5 IS, p. S10.)—r 
From recent contributions to this subject by Mansfield Merriman, Pli. D. of Lehigh 
University, Pennsylvania, and Prof. 11. A. Hazen, of Washington, I>. C., it appears 
that tho widespread belief in the influence of the moon on the weather probably has 
some foundation in fact, particularly as regards the effect on the occurrence of thun- 
derstorms and the dispersion of clouds under the influence of the full moon. Prof. 
Mcrriman has tabulated the rainfall at Bethlehem, Pennsylvania during 1881-90. 
“ The amount of rainfall in each year was obtained for the. new moon and for each of 
the three days preceding and following, and also for the other quarters.” lie arrives 
at the conclusions that 1 he rainfall is liable to increase after tho new moon; that the 
full moon is generally followed by a decrease in rainfall; that the wettest period in 
the lunar month is near and before the new moon, and that the dryest period is near 
and before the first quarter. 

Prof. Hazen briefly reviews the foreign work on this subject, stating that the re- 
sults have been largely of a negative character, except that there seems to he a 
slight influence of the moon, or peiliaps the tide, on thundorstoims, and that tho 
full moon appears to have the power to disperse clouds. He also refers to researches 
at New Ha\en, Connecticut, from 1873- *80, which show that there was “nearly a 
half more rain just before and after new moon than full moon.” He computes the 
data for lainfall at Philadelphia, Pennsylvania, for the fifteen years, 1871 -’85, and 
for the ten > ears, 1882- , 91. “Tn (he first period of fifteen years there is a preponder- 
ance of rain at the time of the new moon . In the second period for tho t hree days about 
each phase ilie result is similar to that ol’ Prof. Meriiiuan, though the difference of 
2 inches between new and full moon is very slight. AY lieu we take the five duys 
about each phase, howevei, we see that the new moon lias 13.5 inches more rain than 
the full.” The observation of Pi of. Hazen confirms the general belief that the full 
moon has the power of driving away clouds. 

Burnt earth in seed germination. — A writer in Garden and Forest, vol. vi, p. 
115, recommends the use of burnt earth for slow-germinating seeds. Clayey soil is 
burned in a stove or furnace to a red heat, thus lidding it of the causes of fermenta- 
tion and sourness. Seed pans tilled with such soil may be kept moist indefinitely 
without fear of injury. 

Delphinium as an insecticide. — In Fevue Uorticole, 65 (1893), No. 7, p. 146, refer- 
ence is made to experiments by Laboulbene which indicate that a decoction of Del* 
phinium plants may he used as an insecticide for the beet noetuid. 

AiuiOJt Day for, France. — In an extract from a memoir by «). .Jcannel on Defor- 
estation and public hygiene (LedSboisement et Vhyyihie publique) published in Com pie* 
rendus, 116 (1893), p.659, the desirability of organizing a movement to establish an 
institution* analogous to the American Arbor Day is strongly urged, on the ground 
that this is necessary in order to put an end to deforestation and to hasten the refor- 
estation of the mountain regions of France. 

Recent articles uy station workers. —The following list of titles of articles 
by station and Department workers is taken from the current volume (vi) of Garden 
and Forest: Iiripotcncy of grape pollen, S. A. Beach, p. 199; Climatic influence of for 
cats, B. K. Fernow, p. 147; A serious filbert disease, B. X). Halsted, p. 134; Fertiliz- 
ing orchards, I. P. Roberts, p. 71; Bird notes for horticulturists, W. B. Barrows, 
p. 58; Hygienic significance of forest air and forest soil, B. E. Fernow, p. 34; Why do 
some promising varieties fail? L. If. Bailey, p. 2; Diseases of Gloxinias, E.G. Lode- 
man, p. 9; Phosphate for fruit, G. C. Caldwell, p. 121; Relation of yield of potatoes 
to weight of tubers planted, C. 8. Flumb, p. 127 ; Are varieties of orchard fruits run- 
ning out? L. II. Bailey, p. 87; Club roots of turnips, B. D. Halsted, p. 78; Preven- 
tion of apple scab, S. A. Beach, p. 58. 

An article by G. F. Atkinson on the biology of tho organism causing tubercles on 
roots of tho Legumiuosic is begun in Hot . Gazette , \ol. xvm, p. 157. 

Free nitrogen assimilation is the subject of an article in Torrey Bulletin, vol. XX, 
p. 148, by II. W. Conn. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

APRIL, 1893. 


Division op Chemistry: 

Bulletin No. 37, December, 181)2. — Record of Experiments with Sorghum in 1892. 

Division of Entomology: 

Bulletin No. 28, October, 1892. — The More Destructive Locusts of America North 
of Mexico. 

Division of Forestry: 

Circular No. 10. — Suggestions to the Lumbermen of tho United States in Behalf 
of More Rational Forest Management. 

Division of Status ii us: 

Report No. 102 (new series), April, 1893. — Condition of Winter Crain ; Notes Con- 
cerning Wheat from Reports of State Agents and County Correspondents ; 
Condition of Farm Animals; European Crop Report for March, 1893; Freight 
Rates of Transportation Companies. 

Report No. (i, (miscellaneous series) January, 1893. — Rice: Its Cultivation, 
l’roduetion, and Distribution in the United States and Foreign Countries, with 
a chapter on the Rice Soils of South Carolina. 

Weather Bureau : 

Bulletin No. 8. — Report on the Climatology of tho Cotton Plant* 

Monthly Weather ReNiow, January, 1893. 

Monthly Weather Review, February, 1893. 


APRTL, 1893. 


Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama: 

Bulletin No. 41, December, 1892. — Some Diseases of Cotton. 

Agricultural Experiment Station of the University of Arizona: 

Bulletin No. 7, February, 1893. — Cauaigre. 

Bulletin No. 8, March, 1893. — Cattle Feeding. 

Agricultural Experiment Station of the University of Illinois:* 

Bulletin No. 24, February, 1893. — Variations in Milk. 

Bulletin No. 25, April, 1893.— Field Experiments with Corn, 1892. 

Agricultural Experiment Station of Indiana: 

Fifth Annual Report, 1892. 

Bulletin No. 43, March, 1893.— Field Experiments with Corn ; The Sugar Beet in 
Indiana. 

Louisiana Agricultural Experiment Stations: 

Bulletin No. 21, February, 1893.— Report of Results for 1892, at Calhoun. 
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Maryland Agricultural Experiment Station: 

Bulletin No. 17, Juno, 1892. — Strawberries and Seod Potatoes. 

Bulletin No. 18, October, 1892. — Sweet Potatoes. 

Massachusetts State Agricultural Experiment Station: 

Tenth Annual Report, 1892. 

Hatch Experiment Station of the Massachusetts Agricultural College: 
Fifth Annual Report, 1892. 

Meteorological Bulletin No. 51, March, 1893. 

Bulletin No. 21, April, 1893.— Report on Fruits. 

Experiment Station of Michigan Agricultural College: 

Bulletin No. 90, February, 1893. — Vegetable Tests, 

Bulletin No. 91, February, 1893.— Two Plants for Sandy Land— Spurry (Spcrgula 
arvensi a), Flat Pea (Lathy run silvcstris). 

Bulletin No. 92, March, 1893. — Small Fruit Notes; Spraying. 

Agricultural Experiment Station of the University of Minnesota: 
Bulletin No. 20, January, 1898.— Digestion Experiments with Cows and Pigs. 
Bulletin No. 27, February, 1893 —The Composition of Fodders, Wheat, and Milled 
Products; Tlio Composition of Dairy Products; Sugar Beets. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 50, March, 1893. — The Bud Moth. 

Bulletin No. 51, April, 1893. — Four Now Types of Fruits. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 88, January, 1893. — Fertilizer Analyses and the Fertilizer Control. 
Bulletin No. 886, February, 1893.— Fertilizer Analyses arid the Fertilizer Control. 
Bulletin No. 88c, March. 1893.— Fertilizer Analyses and the Fertilizer Control. 
Bulletin No. 8 $<l, March, 1893.— Meteorological Summary for North Carolina, Jan- 
uary, 1893. 

Bulletin No. 896, March, 1893.— Meteorological Summary for North Carolina, Feb- 
ruary, 1893. 

Ohio Agricultural Experiment Station: 

Bulletin No, 40, December, 1892.— Underground Insect Destroyers of the Wheat 
Plant. 

Oregon Agricultural Experiment Station: 

Bulletin No. 21, March, 1893, — Potatoes; Roots. 

Bulletin No. 25, April, 1893.— Codling Moth and Flop Louse; Gophers and Moles. 
The Pennsylvania Stvtk College Agricultural Experiment Station: 
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For tlio past ton yours a series of experiments in pot: i to culture 1ms 
been carried ou in France under direction of M. Ainu* Girard,* which 
has attracted increasing attention and given promise of wide results. 
These experiments are interesting, not only on account of the methods 
used and the results obtained, but especially because they illustrate 
and enforce certain general principles which should control the man- 
agement of field experiments. M. Girard was first of all deeply im- 
pressed by the fact that the average yield of potatoes in France was 
far below that of Germany. A little study soon convinced him that 
this difference was not due to any inferiority in the soil and climate of 
France, but rather to the careful met hods of culture which prevailed in 
Germany. Kecognizing the great economic importance of the potato 
crop, he saw that it was worth while to bestow a hu ge amount of time 
and energy on an attempt to find methods of culture especially adapted 
to France. The improvement of this crop seemed to him an object 
worthy to engage his best scientific and practical thought. Under this 
impulse M. Girard set himself patiently to work in his laboratory and 
garden to study the potato plant and the requirements for its sueeess- 
ful culture. He made chemical studies with special reference to the 
starch content of the tubers, he observed the habits of growth of the 
plant, lie tested numerous varieties, he tried different systems of cult- 
ure and manuring. All details of work were carefully planned and 
scrutinized. As far as practicable, uncertain conditions were elimi- 
nated at this stage of the investigation. The work was done on a com- 
paratively small scale so as to be under the direct observation and con- 
trol of the investigator. It was only after five years spent in this 
careful and elaborate research that JVI. Girard ventured to put his re- 

* Compt. rend. 108(1889), pp. 412-413, 525-527, 602-004; 110 (1890), pp. 176-179; 
111, (1890), pp. 795-797, 957-960; 116 0892), pp. G5L-653; Ann. Agron.,’l889, pp. 327- 
333; 1890, p. 241; 1891, pp. 136-139; Ann. Sci. Agron., 1892, pp. 250-301 ; Bui. Soe. Nat. 
Agr., 1889 and 1890; Rerhorrhes sur la culture do la ponuuc do torro mduwtrielle et 
fourrag&re, Paris, 1889, pp. 139. 
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suits into systematic form ami to invito the cooperation of potato grow- 
ers in testing their practical application. At first he very wisely con- 
fined this cooperative work within a very small circle of experimenters. 
Even then he encountered the difficulty common to such efforts. Some 
of the experimenters did not think it worth their while to exactly follow 
his direct ions. Their results as compared with those obtained by the 
more obedient and faithful workers were so much poorer as to afford a 
very impressive object lesson of the importance of attention to details 
in high farming. Encouraged by the general outcome of this first sea- 
son of cooperative work, M. Girard lias gone on gradually increasing 
the number of experiments and the size of the experimental plats until, 
in 1892, some six hundred growers in different parts of France under- 
took experiments under his direction. In some eases the experimental 
fields covered more than 100 acres. The results, in general, have shown 
that even in relatively unfavorable seasons it is possible by careful 
methods of culture to raise the average yield of potatoes in France 
from 150 to 500 bushels per acre, and at the same time to materially 
increase the starch content of the tubers. 

The general features of the system adopted by M. Girard are the 
choice of a soil of good quality, a deeply-worked seed bed, a complete 
fertilizer with constituents carefully adjusted to the needs of the soil, 
planting at a favorable time in rows with regular spacing, the use of 
whole seed tubers of average size from plants which had a vigorous 
growth of tops, cultivation which keeps the growing tubers constantly 
covered, preventive treatment for fungous diseases, and harvest iug after 
all the foliage has withered. Richter’s liuperator is the variety found 
to be best adapted for general use in France, having a high starch con- 
tent and giving large yields under careful culture. 

While M. Girard has recently devoted much attention to directing 
cooperative experiments, he has not given up scientific investigations 
on the potato plant, but is still seeking to discover ways for improving 
his methods of culture, based on experiments and observations in the 
laboratory and plant house. The details of his work, as given in the 
publications cited, are well worth the study of experimenters and 
fanners, but aside from any practical adaptation of the methods and 
results of this investigation to potato culture in this country, the lessons 
to be, derived from it should be an inspiration to good work in field 
experimenting. A careful choice of a sufficiently important subject of 
research, wise and patient work in private until definite results are 
obtained, a matured plan for cooperative experiments, restriction of 
the cooperative work within limits which make competent supervision 
practicable, gradual extension of cooperation until the needs of differ- 
ent localities are met, the continuation of scientific research to improve 
methods already found to be practically useful — these are the things 
for which we commend M. Girard and which we urge upon the attention 
of those who make and those who criticise field experiments. 
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The text of the fourth volume of the Experiment Station Record is 
completed with the present number. A classified table of contents 
and a full index to this volume will be issued as usual, and will consti- 
tute the twelfth number of the volume. The list of abstracts includes 
296 bulletins and 25 annual xeports of the stations, 71 publications of this 
Department, and 190 foreign articles. The space devoted to the titles 
of articles in foreign publications hits been materially increased and, in 
general, wider scope has been given to the review of foreign literature. 
Original articles by eminent specialists in different lines has been a 
new feature in this volume, which it is hoped to continue hereafter. 
Much progress has been made by the Office during the past year in es- 
tablishing relations with the foreign stations. A considerable number 
of their reports are now regularly received and information regarding 
their work is cheerfully given through correspondence. There is evi- 
dently a growing desire for cooperation in receiving and utilizing such 
information as the station workers in different countries have to give. 
It is the aim of this Department to make the Office of Experiment 
Stations a bureau of information regarding the operations of the 320 
experiment stations of the world, with the belief that a free exchange 
of thought on the science and practice of agrieultiue will be of great 
benefit to the people of all nations. 



THE OBJECT AND METHODS OF SEED INVESTIGATION AND 
THE' ESTABLISHMENT OF SEED-CONTROL STATIONS* 


Du. Oscaii Bctkchaud. 


THE DETERMINATION OP THE GERMINATING POWER. 

Tlic testing of the germinating power of seed is ol‘ great importance. 
The capacity of seed to germinate is influenced in a very large degree 
by a number of conditions, sueli as the weather during growth, the 
condition in which the crop was gathered, and the way in which the 
seed has been kept. Furthermore, the estimation of the germinating 
power from external appearances, especially in the case of the smaller 
kinds of seeds and the seeds of trees, is even less easily feasible than 
the. estimation of the grade of purity. 

The time required for a* test of germinating power varies with the 
kind of seed. The process is divided into three successive operations: 

(1) The counting of a certain number of grains for the test. 
These are so selected as to represent as accurately as possible the aver- 
age character of the whole lot. 

(2) Soaking the seeds from six to fifteen hours in pure water and 
then placing them in the medium in which they are to be germinated. 

(3) A careful watching during the. process of germination and the 
closing of the test at the end of a specified period. 

Counting the needs. — The grains selected for germination are counted 
out either from the u pure seed ” (h) of the “smaller average sample,” 
described on page 71M>, or directly from the large sample as received. 
In the latter case naturally all those constituents which are removed 
as “foreign admixtures ” in the test of purity must be rejected. Care is 
to be taken, furthermore, that the genuine seeds which have been 
counted out should correspond accurately to the genuine seeds of the 
original sample; that is to say, the variations in the size, color, and 
development of the grains should be represented as closely as possible. 

Differences in the color of seeds are sometimes occasioned by differ- 
ent degrees of ripeness or by other accidental circumstances, which 
affect their capacity for germination. For example, pine seeds always 
contain a small percentage of light-yellow grains in addition to the 
normal dark-brown ones. The writer has determined the germinating 
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power of selected light-yellow seeds from a number of specimens of pine 
seed, arid at the same time that of the whole sample. The light-yellow 
seeds showed, on the average, only half the germinating capacity of the 
whole sample; and in an average sample, at the end of the experiment, 
there were three times as many imperfect grains among the light-yellow 
seeds as in the whole sample. 

The results of the test are given in the table herewith: 


Germination test* of seeds of pine. 



Percentage germinating in— 

Percentage of im* 
perfect. Heeds in 
average sample. 

Laboratoty number. 

10 days 

28 (lays. j 

Whole 

sample 

I/ight- 

yollow 

seeds. 

Whole 

santplo. 

Light- 

yellow 

seeds. 

Whole j 
sample. 

Light- 

yellow 

seeds. 

1 

11 

JI1 

t rr. 33 

50 00 
5K 33 

35. .13 
28 00 
21. 00 ! 

50 
02 70 
00 07 

28 00 
21 32 
*>•► r»o 

0. 83 

9 30 
12 00 

0 83 

21 33 
25 33 
44.00 

17 50 

18 00 
12 00 
14 00 

JV 

(in 50 ' 

38 00 

7 50 

70 35 

41 50 
22 50 

V 

(57 

00 83 

0 00 

vr 

5(1 ;n 

45. 50 

05 

40 50 
,)1 50 

0. 17 
4. 50 

vn 

01 17 

82 50 

«l oo 


| ■*, .MF 

-Average 

00. 13 

20 09 

03 1)0 

34 20 

6. 95 

21 81 


It is clear, then, that the ratio of the light seeds to the total quantity 
token for the germination test must not be left out of account. 

In case of most oi the ljvtjmmmmv , as will be noted in detail beyond, 
a portion of the seeds do not imbibe water, and on this account can not 
gcrmitiatc. The percentage of such impervious grains is very variable. 
The proportion in a given lot depends upon soil, weather, and other 
conditions. 

Since most of the clover seed in the market is a mixture of seeds of 
the same kind but from different sources, and on this account of var- 
ious degrees of ripeness, shades of color, and size of grains, the result 
of a germination test would be incorrect unless the color and size of 
the counted seeds were representative of the whole sample. 

In tests of grass seeds the process should be modified in oneway, 
namely, in taking care to remove the imperfect seeds before placing in 
the germinating apparatus or medium. The imperfect seeds are de- 
tected in the same way as in the determination of purity; that is to 
say, in the larger kinds of seeds by the feel, and in the smaller and 
more tender varieties by examination on a- glass plate illuminated by 
light from a mirror. Or the examination can be made with greater 
certainty by soaking the seeds and counting those which become trans- 
parent and rejecting the imperfect ones. 

It is very advantageous in the examination of Alopccurus , Holms , 
Anthoxanthum , etc., to combine the germination test with that lor 
purity, as proposed by Nobbe. To do this two small weighed portions 
of the sample are freed from foreign admixtures and placed in the 
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sprouting bod. * At tlie first examination the imperfect seeds are re- 
moved from the bod, dried, and their weight added to that of the 
foreign admixtures while the germinating capacity of the perfect 
grains which remain is determined. In case of Holcm and Anthoarwr 
t ham the outer lmwk may be removed by gentle rubbing and the grains 
with only the inner husk remaining may then be tested for germinating 
power. 

The number of seeds to be selected depends upon the length of the 
experiment. Naturally seeds which germinate slowly are much more 
exposed to the disturbing action of microorganisms than those which 
germinate rapidly and are finished in ten days, for example, (hi this 
account it is necessary to neutralize the variations and irregularities by 
a large number of trials. Of the larger and firmer seeds {Quercu^ etc.) 
only a small number are required. The control stations belonging to 
tin 4 . Association of (human Experiment Stations have decided upon the 
following numbers of duplicate or triplicate samples: Two samples 
each of 200 grains of clover and other easily germinating seeds; three 
of 200 grains of Conifmr, grass seeds, etc. ; three of 100 grains of Beta; 
two of 100 grains of (Jnereus, Fay us, etc. 

Soaking . — Eac h sample of 200 or 100 seeds is placed in a beaker and 
a considerable quantity of distilled water added. Tin 4 seeds are then 
allowed to soak from mx to fifteen hours. The soaking softens the outer 
seed-coat (testa) and thus accelerates the germination process. It is 
well to begin the soaking in the morning or evening, so that the soaked 
seeds will lx 4 ready to be placed in the sprouting bed at the close or 
beginning of the working day. 

Transfer to sprouting bed . — The process of transferring the soaked 
seeds to the germinating medium is as follows: A funnel 10 to 12 cm. in 
diameter is covered with gauze and placed in a. glass cylinder to 10 
cm. in diameter and 30 to 40 cun. in height. Tin 4 , contents of tin? beaker 
are then emptied upon the gauze, which is pressed dowmvard a little 
info the funnel, and the beaker rinsed until all the grains are removed 
to the gauze. The seeds thus collected in the funnel are then carefully 
spread in tlie moist germinating medium with a horn spatula. 

Sprouting bed . — (1) For the germinating medium or u sprouting bed ” 
folds of heavy filter paper, doubled, are specially to be recommended. 
The size is regulated by the size and number of the seeds. Two or 
three of the folds are placed in a clean porcelain dish with two thick- 
nesses of filter paper on tlie bottom. They are likewise covered with 
two thicknesses of filter paper. To each fold is attached a. tag with its 
number in Roman numerals. The dish itself is marked by a gummed 
label. 

(2) Other forms of germinating apparatus are often used. Among 
them Nob he’s earthenware apparatus (Fig. 3) is specially to be men- 
tioned. The seeds are placed in the dish A in the circular depression 
(a) which is surrounded with a circular channel (b) filled with water. 
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The cover B is somewhat larger than the dish A and rests upon four 
supports at the corners, thus allowing a free circulation of air between 
the two parts of the 'apparatus. The opening (<1) may be used for the 
insertion of a small thermometer. 

For sprouting beds in j[ ^ 

comparative tests vari- ^ f=rssssssssssxK 

ous other media are to ffiP 

be recommended ; among Off J j 

these are, earth and sand, /fl W^HhP ffjl fg 

good for the' germinating j j II* Ji 

medium for comparative * — * 

tests of flue grass (Poa, F,,, 

Ayrottfis, etc.) and forest seeds. For this, small clean earthenware 
pots are filled with fine sifted garden soil, which has been sterilized to 
kill any seeds which it might contain and to destroy molds. When 
ready for use the soil is moistened, and the seeds which have- been 
previously soaked in a little water are placed carefully upon it. The 
soil acts as a filter and retains the seeds at the surface. The pot 
is then covered with a disk of double filter paper and placed in a 
second vessel, the bottom of which is covered with water, so that 
the surface of the soil remains uniformly moist. 

(4) For the sand sprouting bed a porcelain dish with perpendicular 
sides is nearly tilled with sterilized sand, to which 2o per cent of water 
is added. The seeds arc placed upon the surface of the sand. If the 
apparatus is placed in the moist atmosphere of a germinating chamber 
a cover is hardly necessary. The apparatus can be kept either in a 
germinating chamber, as described beyond, or in a thermostat and the 
temperature maintained at 20 (\ 1 F.) The moisture is controlled 

by daily examination, and water is added as necessary. 

1 hi per sprouting beds arc moistened two or three times daih . Too 
much moisture is injurious, especially for delicate grass seeds. The 
filter paper should be barely satin ated w'ith water. 

Temperature. — For the determination of the germinating power of 
(‘.lover and other Leyton iuosa\ and numerous grasses likew ise, such as 
rye grasses (LoUum), timoth>, orchard grass, etc., a constant tempera- 
ture of 20° 0, (<58° F.) should be maintained, which, as practical 
experience shows, will induce a normal germination process in seeds 
capable of germination. Liebenberg and others have observed that a 
much larger percentage of the seeds of certain kinds of grasses, as /W, 
Ayrostw, etc., germinated when the temperature w as periodically raised 
above 20° O. Light, on tin*, other hand, is very detrimental to the 
germination process. 

The results of tests of tin* germinating pow f er of various kinds of 
seeds at 20° O. during the whole period, and when the temperature w as 
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raised to 30° C. (86° P.) for a period of six hours each day are given in 
the following table: 


Effect of a periodic vine of temperature, on the germinating power* 


Kind of seed. 

(itTiii milling power! 

at--* i 

ii 

Germinating power 
ftfc—* 

20* <\, 
coiKs taut 

30 six 

iioui s 
daily 

Kmd of need. 

20° C , 
constant. 

30° Cm six 
hours 
daily, 

Po ( if prtift’nirix ... 

Per rent 

0 83 
7. :w 

Pir rent. 
38. 00 


Per cent. 
0.07 

rer cent . 
55. 00 

Do 

40 17 


64. 17 

90. 00 

Do 

0 07 

49 07 

Do 

65, 83 

96.33 

Do 

2 07 

5X17 

Phelan* untniiinaca 

33. 07 

56. 00 

Do 

0 12 

40. 07 

A loprrurux pi aten .six 

42. 50 

83.07 

Do 

4 8* 

77. 07 

Do 

67. 33 

84,50 
81. 33 

Poa vnriOKihs 

20 07 

48. 00 

Do 

66 00 

Do . 

35 17 

07 83 ! 

J Innas alba 

42. 17 

93. 00 

Poa annua 

75 87 

84 67 | 

Maine nigra 

21.17 

61.83 




A constant temperature of 30° 0. is more or less detrimental to the 
germination of the majority of grass seeds. 

In accordance with the action of the Association of Agricultural 
Experiment Stations in the German Empire, the following kinds of seeds 
are kept six hours daily at a temperature of d(P C. in a separate ther- 
mostat: Ayrostls, Aira, Ain us, Alopecnrvs, Fhalari # , Beta , Bctida, 
( jlywria , Daunt#, Morns, Xiootiana , Poa 9 and Zca. 

Since the question as to how far the intermittent raising of the tem- 
perature corresponds to the conditions of daily and nightly temperature 
of seeds germinating in ordinary soils is not yet decided, for the pres- 
ent only the results of tests of germinating power made at a constant 
temperature of -0° 0. are included in the reports of the tests. 

Examinations <1 tiring the process of germination. — The periodical ex- 
amination of the germination experiment is conducted as follows: The 
sprouting bed is inspected from day to day, and the seeds which have 
germinated are removed, counted, and entered in the schedule as below, 
the time being reckoned from the commencement of the soaking. At 
the same time the seeds or germinating plantlets which have a dark 
color at t he points of the rootlets or a. decomposed or unsound appear- 
ance are taken out and counted as decayed. 

It is not necessary to make an examination every day, although in- 
spections made as often as possible facilitate the following up of the 
process of germination. 

Since the age of the seeds very materially affects the rapidity of 
germination as well as the absolute germinating capacity, another factor, 
germinating energy, must be taken into consideration. By this term 
is meant the percentage of seeds which germinate during a certain 
short period (see below), the length of which is naturally regulated by 
the kind of seed. An examination is made at the end of this period as 
well as at the beginning of the germinating process. 
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Specimen schedule for test of germinating power. 


Kind of seed. 


Duration of the 
I germination teat 
in <1 h\h, ami num- 
ber of H<‘4?d8 ger- 
minated. 


Germinating ] 


3 5 7,10 13 14 


1000 Lolium perenne — 

Do 

Do 

1001 TrifoUmn prat ease . 

Do 


.. .. <40*1 2416 4.. lOV) I (! !3f>) 

W 86 21 15 2 3 164 , r 161 80.5 <1 60.7 

. ...'42 76 19 16 1 .. 154 S (\ 46> 

— 1 1 1 10, 5> 2( rio-i 7cS|12^ r 7 ^, NDii k nn n 

162 IKj 6j 1 1 .. .. 188p 18, “ , j 93 75 <jlls 90,0 


(Thus for the Lolium , numbered 1000 iu the laboratory register, three 
portions of 200 grains each were taken, in accordance with the rule adopted 
by the German stations (see page 707), and after soaking were placed 
in the sprouting bed. The experiment was continued for fourteen days 
for test of germinating power, but the estimate of germinative energy 
was based upon the number of seeds germinated at the end of five 
days (see page 888). The average number of seeds germinated in four- 
teen days was 101, or 80.5 per cent. The germinating power is accord- 
ingly 80.5 per cent. The numbers germinated at the end of five days 
weret21,125,and 118, respectively. The average was 121.8, which gives 
60.7 per cent as the measure of the energy of germination. — Ei>.] 

After a stated period, varying also with the kind of seed, the germi- 
nation experiment is brought to a final (‘lose and the average percentage 
of seeds which have germinated is ascertained. The seeds which have 
not yet germinated are then subjected to still another trial. In tests 
of seeds of Leguminosw the seeds which have not imbibed * water are 
counted, and the result noted and expressed in percentage. The decayed 
seeds are registered in the same manner. 

Seeds of trees, on the other hand, are subjected to an average test, 
which shows the percentages of (1) imperfect seed, (2) seeds apparently 
still fresh, and (3) decayed seeds. 

Many seeds, as Pinus ntrobus, etc., germinate so slowly that, after 
months even, a larger or smaller percentage remains inert, fmt will 
germinate if the test is continued. On this account it is important to 
note the number of seeds which at the end of a stated time (forty-two 
days) present a perfectly fresh appearance when cut open, since their 
germinating capacity is highly probable even if not actually proven. 
They are to be entered in the category of the impervious seeds, i. e., 
those not imbibing water. 

Accurate and long-continued researches show that only a very small 
proportion of the impervious seeds of the Lcgummosm germinate in the 
course of a year. On this account it would be incorrect to designate 


* The seed of most of the uncultivated Isqnminom, and also those of certain culti- 
vated legumes which ate not entirely domesticated but still half wild, usually con- 
tain a large percentage of grains with impervious seed-coats. 

2916 — No. 11 2 
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these hard grains as either entirely or even to a certain extent capable 
of germinating. Moreover, any such assumption would be only hypo- 
thetical, since different kinds of seed behave differently in this respect, 
lienee, only the germinating power as actually found is to be taken 
into account in forming an estimate of the “ intrinsic value” of the seed, 
although the number of impervious grains should bo stated. 

The Association of Agricultural Experiment Stations in the German 
Empire has adopted the following periods of days for determining the 
energy and the power of germination of different kinds of seeds: 


Germination— 


Kind of seed. 


CerealLn , Trtfolnrm Lathy nix, Ptsnm , View, Lent, ft r axe tea, Lepithum, Sin a pin, 
Cam dma, Fapai n , Linton, Cannabis , Xu'otiana , < Jtchorunn , Speryula, 11 eh 
an thus 


Energy. 


Lays. 

3 


Canon its , Cueurbita, Faha , Jnrpinus, Pot mum, Sinnacia, J'olygoninn 4 

Lotus, Ornithopus, Althaea, Beta, Phleinn , Loll ion, Phalarin, Festnca pratensis ... 5 

Daucas, Fop me ulum, A nthriscus , Onobrychu , Sorghum 6 


Power. 


Days, 

S - 

\ “ 


Affrostis, Axra, Object ia 0 

Anthooranthum, J’halan*. Dcschamgsia, Tnsetum , Dactyhe , Jlolnis, Festnca 
ownci, F rubra, Alopinuus , F\m,p\nella . Morus 7 


Cynosurus , Foa, A hiue Picea , Jietida , Querctix, Vagus 
Finns sylvntns , J Me* Acer 


28 


Finns slrobus , J*. eembta, F austriaea, Fwmacetv 


14 


42 


For set* (Is which grow in clusters with varying numbers of seeds 
joined closely together, as, for example, beet, Pater him, etc., the method 
of determining the germinating power must be somewhat modified. 
After the close of the germination experiment the total number of the 
seeds which were present in the clusters must be determined by an 
“ average test,” and the number of germinating plantlets be referred 
to this total number of seeds for estimate of percentages. The num- 
ber of the germinating plantlets is obtained as follows: 

Each of the 100 clusters of a sprouting trial which has i>roduced 
1, L\ ;* <Tr more germinating plantlets either at the same time or suc- 
cessively, is removed from the original bed at the time of the first 
examination. The germinating plantlets are then cut out with a sharp 
Unite and the clusters placed iri a special bed whose number corre- 
sponds to the number of germinating plantlets already produced by 
the cluster. If', at the next examination the cluster is found to have 
produced one or more new germinating plantlets, these are removed as 
before, and the cluster is transferred to a bed which bears a higher 
number, equivalent to the total number of plantlets which the cluster 
has produced. The examinations are made on the third, fifth, eighth, 
and eleventh days and the test is closed on the fourteenth day. The 
sums of all the plantlets of the clusters of each bed are added together, 
lhe average of all the clusters is accurately made up, and especial care 
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is taken that no cavities which were empty at the beginning be counted 
as seeds. 

With different kinds of beet seed both the number of seeds in the 
clusters and the size of the clusters themselves differ very widely; and, 
furthermore, in some lots large and in others small dusters predomi- 
nate. Hence it is convenient to refer the number of germinated seeds 
to one gram of the clusters. For this purpose the average weight of 
each 100 clusters and also the weights of two lots of 1,000 (dusters are 
determined. From the average of these 2,300 (dusters the number of 
germinated seeds per gram of (dusters is calculated. For example, in 
a trial 100 clusters produced 307 germinating plantlets and 100 (dusters 
weighed 2.23 grams. Hence 1 gram of clusters produced 307 2.23, 

or 361.5 plantlets. 

In the selection of the clusters for the test 1 lie greatest possible care 
should be taken that they represent the character of the sample. 

Calculation of the intrinsic value. — The intrinsic value of a sample of 
seed is expressed by the percentage of grains capable of germinating 
which are contained in tin* pure seed, the weight of which is also 
expressed in percentage. For example, let. 11 equal the percentage of 

purity and K the percentage of germinating power, then repre- 

sents the intrinsic value of the sample. This item is included in the 
report of the investigation. 

ADDITIONAL TESTS OF THE VALUE OF SEEDS EMPLOYED BY THE 
SEED-CONTROL, STATIONS. 

In addition to the intrinsic value of a given lot of seed for sow ing as 
thus determined, still another set of factors are to be taken into ac- 
count, namely: 

(1) The genuineness of the species whether the seed is u true la mane ” — 

With the exception of a tew rare grasses and other species, almost any 
kind of ordinary agricultural seeds may be distinguished from others by 
sufficiently careful examination of tin*, grains. I>ut the external simi- 
larity of seeds of dill'emit species or varieties makes very# easy the 
substitution of other and generally less valuable kinds, so as to do* 
ceive the careless or inexpert buyer. Even today we sometimes find 
the worthless “wavy” or u flex turns” hair grass (Aim Jlextwsa) in place 
of the valuable yellow oat grass ( Trivet inn | Arena] foreseen#) y the totally 
unproductive l*oa eompressa in place of Voa pratensis y and Agrostis 
capillar is in place of Agrostis alba 7 var. gigantea . Still other substi- 
tutes come into market witli such names as u blue grass ” and u florin 
grass,” which do not frighten buyers. In fact, substitutes consisting 
iu large part or entirely of worthless forest and shade grasses are 
offered under the names of valuable meadow grasses. In addit ion to the 
characteristic appearance of the seed itself, such substitutes are char- 
acterized by the presence of seeds of certain accompanying varieties of 
forest and shade plants w hich do not grow r in meadow lauds. 
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I would call special attention to the peculiar fraud in the u Chili 
Iucern.” The seed which comes into market under thin fine-sound- 
ing name is nothing more nor less than the residue from the wash- 
ing of wool, and is composed mostly of Medieago denticutata , M. his- 
pida , and M. mamdata , with other seeds whose prickly envelopes 
are caught by the sheep at pasture and remain tangled in the wool. 
Hundreds of pounds of this seed material, containing only animal and 
not perennial kinds of Iucern, ls obtained from the washings of the wool 
of South American, Australian, and East Indian sheep. It usually 
contains steel teeth from the cards which are used in carding the wool. 
If a sample of such seed is spread qut and a magnet passed through 
it, a great number of these teeth, about 1 cm. in length, will be found. 
These give abundant proof of the character of the seed. Furthermore, 
the size and shape of the seed are so characteristic that it is very easy 
to distinguish between this and mil ti rated Iucern. 

(2) The genuineness of the variety . — Only in rave eases can the variety 
of a kind of seed be distinguished by the kernel itself. In other cases 
this must be decided by a field test. Differences of variety in the 
smaller kinds of seeds arc the least possible to distinguish. This is 
very difficult with varieties of Brass tea — for example. Brass lea rapa — 
but relatively easier with the larger kinds of seeds, as the Leguminosm 
( Pi sum , Phaseolus , Fab a, etc.), and the cereals. The use of microscopic 
sections is almost always essential, and in all cases eompuison with a 
large collection of standard specimens of seeds is absolutely necessary. 

The above and likewise the following questions are among the most 
difficult tasks demanded by seed control, and they can be solved only 
with the aid of abundant use of the literal are of the subject, thorough 
knowledge of botany, and large experience. 

(3) The origin of the seed . — If the farmer wishes to obtain a good 
yield it is of great consequence that the seed which he sows upon his 
land shall have been grown under similar climatic conditions and such 
as arc not m a marked degree unfavorable. It is therefore impor- 
tant to discriminate between seeds from different sources. Neither 
color, size, nor shape is a sure means for telling the source, but the 
kinds of seed which occur incidentally in a given sample are indicative 
of its origin. This means that a botanical analysis should be made of 
the weed seeds. For instance, if a sample of seed contains weed seeds 
which are geographically localized, or seeds of such plants as ripen very 
late in northern or high latitudes, it is fair to assume that the seed 
originated in a inirticular locality or a southern latitude, as the case 
may be. A preponderance or the isolated occurrence of such weed 
seeds will, when the other foreign seeds are taken ink) account, serve 
to indicate whether the entire sample or only an admixture belongs to 
a given locality. 

In general, it is not a difficult matter to determine the continental 
origin of seeds, e. g. } whether they are European or American- In Ger- 
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many the detection of the American variety of red clover, which is 
largely imported, and which is characterized by long and thick hairs, 
has been developed into a definite method. 

The regular occurrence of highly characteristic kinds of seed in Amer- 
ican red clover, and among them those of plants specifically American, 
which have not been observed to ripen at all in middle Europe — or, at 
least, not within the period in which clover becomes matured for cut- 
ting — furnishes a series of infallible indications of the origin, especially 
as they arc in sharp contrast, to the numerous specifically European 
weed seeds, which are also highly characteristic,. Almost every lot of 
red-clover seed from the United States is found to contain, even when 
thoroughly purified, varying quantities of the following seeds: Ama- 
ranth m rctrofe.vus, A mbrosia art am isia folia, A ntlinn in cot ala , ( Ut mop od- 
ium album , Vanin* a ran mom, Euphorbia sp. amerivana , ( Evhinochloa ) 
Panivum crus galli , ( Digit aria) Panicum Jiliformis, ( Digitaria ) Z\ sang u in- 
alis , Lcpidinm dnjinieum , Panivum capillarc , Phlcum pratvnsc , Plant a go 
arista! a , P.rugtlii , Polygonum per dear ia, Humcx awtosa, R. a veto sella, 
Solaria glauca, S. cirldis major , Specula ria perfoliate , Truer i um cuna- 
dense , and Verbena nrticafolia. 

Specifically American seeds are never found in European clover seed, 
but in their stead the following varieties occur: 

Anagallis arreusis, Anthem is a musts , Chrysanthemum segetum, Cieho - 
rium intybus , Vumuta tri/olii « Damns carota , Echium rulgarc , Geranium 
paluslrc , Plantago lanccolata , Polygonum lapathi/olium , 7\ avienlare , J\ 
convolvulus , J/c/a/o/Zww album , Lampsana communis , Prunella vulgaris , 
Pgrethrum inodorum , ami Shcrardia arrensis . 

Both American and European weed seeds are so characteristic, and 
American seeds contain the former in such quantities, that even mix- 
tuves of American with European seeds maybe distinguished by means 
of them. In tliis connection it should be specially noted that not the 
occurrence of a single species of seed, and far less that of a single 
grain of a kind, can prove anything in itself, but that the total evidence 
must be weighed before a just conclusion, as regards the origin of the 
sample, can be reached. The relative amounts, as well as the total 
number of foreign constituents, should also be taken into considera- 
tion. 

The weed seeds found in the grass seeds of both continents are in 
part alike, but may be distinguished by well-known varieties. The fol- 
lowing have been frequently observed in American orchard grass: Poa 
and timothy seed, Paspalum stolomferum , P. cili at i folium, Uubus idirus , 
Potentilla sp. amerivana , 6V«mr sp., etc. European grass seed very often 
contains An thr incus sylvcstris , Varum earui , Crept s virens , Gallium mol - 
lugo, Myosotis slricta, Potcntillaargmtca , Ranunculus aver, R. scelcratus, 
Salvia pratensis, S. vcrticiUata , Triset um jia visions, Vida tetraspenna, 
V, hirsute, Trifolium campestrc , etc. 

The investigation and determination of the origin of seeds from dif 
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ferent sections of tlie same general division of the world is more diffi- 
cult, but even here there are numerous points which make a distinction 
possible. The distinction between southern European and Russian 
seeds has been drawn with fairly good success by means of the reg- 
uhir occurrence of characteristic weed seeds* and doubtless the same 
methods will apply to distinguish seeds from Canada and the Atlantic 
States from those of the more, central and southern sections of the 
United States. 

Investigations on the subject, have brought out .a number of indications 
by means of which it is possible to distinguish between the seed of 
North and South American red clovers and lucorns. Although Ambro- 
sia , Planlago rugelii , and P, aristafa appear to be absent from South 
American seeds, other varieties, all of which are not. yet fully described, 
may be mentioned, namely: Jlidens chri/sa nthemoides, Nicandra phys- 
aloides , Calandrinia umbeXlala , (J. procumbent, Cuseuta ehllensis , Mcli- 
lotus elegant , Am nr ant us sp., Ildianthus animus, Centaurea sulphurea , 
Fumariu sp., etc. 

(4) The absolute weight of the seeds, — A large and fully developed seed 
grain supplies the germinating plantlet with an abundance of food and 
insures a thrifty development. For this reason alone a high weight of 
the seed grains to be sown is desirable, lea\ ingout, of account the. fact 
that this property is also indicative of a variety which has been well 
developed by cultivation. To determine the average weight per grain, 
two or three samples of .1,000 grains, each representing thecharacter of 
the whole sample as closely as possible as regards size, are weighed (in 
grams) separately. The average of the weighings gives the average 
weight of the grain of seed (in milligrams). In the selection of the 
grains the greatest care should be taken that all possible portions of 
the sample be represent ed.t 

The envelope which surrounds the caryopsis of Gramincm often con- 
stitutes a comparatively large part of the weight of the seed. With 
oats this factor is quite important. The bettor kinds have a lighter 
husk than the poorer ones. Its weight is obtained by removing the 
husks from a weighed quantity of average grains by means of forceps 
with roughened points. The weight of the husks is referred to that of 
the whole seeds. 

(5) The weight of a known volume of seed . — The larger kinds of seed, 
especially cereals, have been tested since time immemorial by weight 

•Southern European seeds are characterized by the occurrence of Cephalaria 
fratmi/hanica , Hehninihia echrokles, Arthrolobinm scorpioides, Centaurea sulphurea, C . 
paniculate, Laetuca pen-nnin, Crept* biennis, Hibiscus trionum , Hyoscris scabra , etc,; 
while Russian seeds contain several kinds of Cirsium, Anthemis tin ct aria, Hyoscyanus 
nigra, Hsigdla amends , Dracocephalum thymijlorum, Silane dichotoma, Berteroa incam, 
Barbarea vulgaris , and many others. 

f In his u Handbueh der Samenkunde /’ p. 500, Prof. Nobbo gives the average weight 
per grain of different seeds, obtained by weighing a great many samples of the same 
kind of seed* 
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of a given volume. From the physical stand point this means the weight 
of the grains which will fill the “ unit of volume,” but accurate investi- 
gations have shown that this quantity depends upon the resultant of 
a number of variable properties, partly external and partly internal, of 
the grain itself. The determination can be made by either of two 
mehods, namely, measuring the spare which a weighed quantity of grain 
fills, or weighing the unit of volume* (I liter) of the seed. Of late the 
latter method is more commonly practiced. 

Forms of apparatus all based upon the same principle* are being con- 
tinually brought te> greater perfection, especially in respect to the 
accuracy of measurement, of the quantity of seed which tills a given 
unit of volume. The form of the measure is cylindrical and its height, 
and diameter a fleet the results, as does also the way in which the grain 
is poured in. The principles on which this apparatus is constructed 
belong to the province of physios, and their explanation would lead us 
too far from our subject. 

For the sake of uniformity the “ Normal weights and measures com- 
mission” has devised an apparatus, to be used in the German Empire, 
by which the. weight of a liter of seed can be ascertained. 

As regards the use of this method it should lx* noted that, in pursu- 
ance of the action of the Association of Agricultural Experiment Sta- 
tions in tin* German Empire, all kind of cereals a re to be tested pure — that 
is to say, free from all foreign admixture. This condition practically 
excludes the application of the method for the smaller kinds of seeds 
in which, in the nature of the case, there would be very considerable 
sources of error. Furthermore, tin* method of the determination of tin* 
weight of a. given volume is not adapted to hairy or bearded seeds with 
rough surfaces. Finally, it is to be remarked that results should be 
based on the average of at least three weighings. 

((>) Horny and starchy seeds . — In forming an estimate of many kinds 
of grain the properties indicated by the terms u glassy” or “ vitreous,” 
“horny,” and “mealy” or “starchy” must he taken into account. 
With a large amount of proteid matter deposited in the cells the vit- 
reous, and with less the mealy, structure prevails. The character is 
ascertained by cutting the seed open. 

Forceps may be used in the examination of single grains, but when 
the percentage of horny and starchy grains is to be found and a large 
number is required the “farinatom ” is used. This apparatus is quad- 
rangular in shape and provided with several interchangeable plates. 
Each of these plates has four rows of twenty five holes to receive the 
grains of seed. The grains are placed perpendicularly in the holes, 
into which they should sink for half their length. A sharp, three-cor- 
nered knife is then passed close over the surface of the plate, the grains 
being pressed at the same time, so as to hold them in position on the 
plate. In this way all the seeds are cut in two and their sections 



894 y experiment station record. 

exposed for examination. The grains ran then be sorted out as homy 
or starchy and the results expressed in percentages. 

u Horny” kinds of wheat pass as the most valuable, but u starchy”* 
bailey is better adapted to the manufacture of spirits than the u vit- 
reous.” 

(7) Color and other external characters of seed . — These are for the 
most part of little importance in the estimation of the value. At the 
same time various external features, sueli as color and luster, affect 
the market value of seeds, ami frequent attempts are made to produce 
them by artificial means, and thus to u improve” the appearance of the 
seed. But, as a matter of fact, such treatment, e. g. y the coloring of 
seeds or bleaching them with sulphur dioxides, as is done with white 
and scarlet clover, injures the vitality of the seed and thus reduces its 
intrinsic value. The polishing of seeds with grease is also injurious. 

As a rule, artificial coloring is very easily discovered, and treat- 
ment with sulphur may be detected by adding pure zinc and sulphuric 
acid to the aqueous extract from the sample and testing for sulphu- 
retted hydrogen with lead paper. 

Incases where the general color of the seed is affected by the pres- 
ence of green and unripe or old and dark-brown, shriveled grains, this 
appearance indicates an inferior quality and the intrinsic value of the 
seed will be found to be affected, but differences in the liner shadings 
of natural color are a result of climate, seasons, and soil, and are useless 
as indexes of the value. 

THE EQUIPMENT AND APPARATUS OF A SEED -CONTROL STATION. 

The equipment required for a seed control station, including both 
material outfit and working force, will depend upon the amount of 
investigation to be carried on. On this account an approximately accu- 
rate plan for the work, or at least an estimate of the minimum amount 
of investigation, should be decided upon at the start and the arrange- 
ments made accordingly. 

Laboratory rooms and their contents . — For a station with ordinary 
requirements as regards work to be done, the following rooms are 
needed : 

T. — A commodious, well-lighted working room, with a number of well- 
lighted working tables. The latter should not have a southern expo- 
sure. This laboratory should contain : 

(1) A large desk for apparatus supplied with (a) filter and glazed 
paper; (6) printed matter, blank forms, etc.; ( c ) clover sieves, horn 
spatulas, and various smaller utensils; (d) miscellaneous apparatus, e. 

apparatus for determination of weight of a definite volume, a chaff 
separator, an apparatus for accurate separation (see u winnowing 
machine” beyond), apparatus for shaking clover sieves, various ther- 
mometers, and also grain and clover sampling tubes. 


Richer in starch. 
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(2) Optical instruments and aids, (a) one or more microscopes, to bo 
kept in separate eases ora small cupboard; ( b ) an assortment of good 
lenses* for seed examination. 

(3) A repository for empty bottles, glass receptacles for samples 
which are to be studied, u smaller average samples, ” selected seed and 
other substances, and all specimens which arc being worked upon. 

(4) A standard seed collection in a glass case, t This should contain 
specimens of seeds of the different species and varieties of the most 
important cultivated plants, and also other kinds, including especially 
weed seeds. 

This collection may be easily and conveniently set up in the following 
manner: The various kinds of seed are placed in white glass cork-stop- 
pered bottles, and arranged in systematic order. Each bottle, will bear 
a label showing the name, origin, date of collection, ripeness, etc., of 
the seed. If the collect ion is a very comprehensive one it may be placed 
in a separate room, but on the whole it can be used more conveniently 
and to better advantage when it is located within easy reach. 

(5) The most important literatuie of the subject. 

(0) One or more accurate, balances. * 

The utensils needed for constant use, ns forceps, horn spatulas, labels, 

glazed paper, and a lens, should be kept in a drawer of the working 
table. One or two large tables upon w hich samples may be placed 
when received and various incidental work done are also necessary. A 
table is very well adapted for the reception of packages of counted and 
soaked seeds which are to be put in the spreading beds. 

II . — A room with temperature as const ant us possible during the whole 
year. This room maybe most conveniently located in the cellar, but 
should be in direct communication with the working room. In it should 
be kept the thermostats, which should be in special charge of a compe- 
tent person. This room should contain: 

(1) One or more large germinating chambers, as ma> be necessary (a 
detailed description of these is given beyond), and a number of small 
thermostats (incubators). 

(2) Receptacles for the distilled water to be used in the germinating 
tests. These should be large bottles, conveniently placed, and easily 
moved. Wash bottles of one liter capacity are used for moistening the 
germinating media and the seed counted out for soaking. 

(3) Other apparatus for regulating temperature and gas pressure. 

If the examinations of the germinating seeds are to be made in this 
room it should bo well provided with conveniences for lighting and with 

"Cylinder lenses or at times ordinary reading lenses with a good- sized field are to 
be recommended for picking out the finer seeds. For the study of single seeds an 
aplanatic-achromatic lens is absolutely necessary. Such louses arc supplied by 
Zeiss, of Jena, for $3 each. 

t [Standard seed collections can be obtained in bottles, labeled and classilied for 
use, from parties in Germany.— Ei>.] 
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working tables, in order to avoid carrying the sprouting beds back and 
forth. 

III. — A room with shelves, on which samples that have been exam- 
ined are to be placed in the order of the record. Tin 4 , “ smaller average 
sample,* i. <?., the pure seed (/>), and the “foreign admixtures ”(e) (see 
page 707), and also dodder seed, etc. — should be placed with each sample 
for convenient reference in ease of discrepancy. The samples need not 
be kept beyond a stated period. 

/ \\ — A rerun for the director, in which the records, etc., of the station 
should be. kept. Its arrangement should be that of any scientific work- 
ing room. 

It is a very great advantage for t he station to be connected with a 
chemical laboratory or institute. I f itengages in physiological research 
an analytical laboratory is much to be desired. It' cultivation experi- 
ments are to be undertaken some land is necessary, but for simple ex- 
periments a glass extension of the station and the necessary garden 
implements will suffice. 



Fig. 4. — Shaking apparatus. 

V. — The. following forms of apparatus art 4 , to be recommended for 
facilitating the estimation of purity: 

(1) /Sieves . — Those of circular shape made of tin or brass are best 
adapted to the purpose. The holes should be 2, 1.5, 1.25, l, 0,5, and 
0.25 mm. in diameter. Each sieve should be 5 cm. in depth, and should 
have a slightly beveled projection on the under side to fit into the top 
of the sieve below, so that the sieves, when used in series, may fit 
tightly together. The bottom of the sieve may be closed by a tightly- 
fitting cylinder of the same depth as the sieve itself. The top is closed 
by a cover. In this way each sieve may be used separately, or they 
rnay be used in series, when it is desired to separate or “fractionate* 
a mixture of seeds. Three sizes of these (Nobbe’s) sets of sieves are 
in common use. They are 8, 12, and 20 cm. in diameter, respectively, 
but a larger set of only three pieces, with holes 2, 1.5, and 1 mm. in 
diameter, may also be had. 
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The mews are shaken by hand, a very convenient way being to give 
them light horizontal impacts against the palm of the empty hand. 
When several samples are to be shaken at one time, the shaking appa- 
ratus marie by Lenoir & Forster, of Vienna (Fig. 4), will be found 
serviceable. The apparatus is adapted to hand power or may be con- 
nected with a small motor. 

(2) Chaff xcparalor (Fig. 

5) devised by Nobbe. This 
consists of a glass vessel, 
with a cover, and holding 
inside a smaller, beaker- 
shaped glass, in which the 
grass seed containing chaff 
is placed. A continuous 
blast of air from a small 
rubber bellows is directed 
upon the substance in the 
inner vessel, and all the 
lighten* constituents arc thus blown over the edge, and drop to the 
bottom of the outer receptacle. 

(3) Winnowing Machine . — Larger quantities of seed maybe handled 
more easily but loss accurately in tin*, apparatus* made by Lenoir & 
Forster, of Vienna (Fig. 0). This (fanning mill) combines two inclined 



Fig. 5. — Chart' separator 



Fig. 6 — Winnowing machine. 

surfaces and a rotating fan. A rapid rotary motion is imparted to the fan 
and at the same time an oscillatory one to the inclined surfaces by turn- 
ing a crank. 

(4) Balance — The determination of purity of many grass seeds and 
■other seeds which contain large quantities of foreign admixtures involves 


* In the use of this apparatus the greatest care must be taken that none of the 
chat! escapes. 
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a large number of weighings, and besides this there are apt to be times 
when a specially large amount of weighing must be done. On this ac- 
count vshort-arm balances which weigh to 0.5 mg. with the greatest 
rapidity are recommended. The ad va ntages gai ned by the quick swing 
may be further increased by taking the weights of the second and third 
decimal places directly from the balance beam by the use of a 50 mg. 
rider, so that no smaller weights than those of decigrams are placed in 
the pan. The number of balances is regulated by the needs of the sta- 
tion and the number of assistants. 

IT. — Apparatus and appliances for determination oftlie germinating 
power. Several forms of germinating chambers, thermostats, drying 
chambers, etc., are employed. 

(1.) Thcrmoxtata . — A form of^rerminati ng chamber which is used in 
the determination of the germinative power of most seeds at 20 ,; 0. 
(0K° F.) has given most satisfactory results in the botanical laboratory 
at Hamburg. It is made as follows: 

The chamber is about 1.0 meters in height and So cm. in length and 
width, inside measure. It has a pair of doors on each of two opposite 
sides. The sides, top, and doors are of wood and lined on tin 4 inside 
with a covering of asbest us 5 mm. thick. Tin 4 walls are double and the 
space between them is tilled with powdered charcoal, or may be left 
empty. There are circular openings of about I cm. diameter at the 
top and bottom of the sides of the chandler. Shelves made of gal- 
vanized iron rods about 5 cm. apart are supported at perpendicular 
intervals of 12 cm. by cleats also of galvanized iron, in such a way that 
they can easily be removed. A Iteichart thermo-regulator as improved 
by Lothar Meyer is placed midw ay between the top and bottom of the 
chamber and about 10 cm. from the double door. The principle of the 
regulator is that tin 4 - Mow of gas is controlled by the top of a mercury 
column, which is kept in place by ether vapor. This form of regulator 
is especially to be recommended when the desired temperature is only 
slightly above that of the surrounding medium. A minimum and max- 
imum thermometer should be supported in a horizontal posit ion near 
the regulator, so that any irregularities in the working of the latter 
may be immediately noticed. This germinating chamber is placed in 
the middle of the room, and has worked admirably, although some- 
times in winter the surrounding temperature has sunk as low as 5° 0. 
In spite of this the thermometer has always stood at exactly 20° when 
the chamber has been opened in the morning. 

I also desire to mention a second method for securing a constant 
temperature, namely, the use of a current of air of a constant tempera- 
ture. A greater amount of gas is required for this, inasmuch as the 
removal of tin 4 , warm air is rather rapid. The cover of the chamber is 
provided with a chimney tube, at the bottom of which a not too small 
dame is allowed to burn; this produces a draft of air through the chain- 
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ber. The air enters the chamber through one or more tubes, which are 
surrounded by water kept at a constant temperature. The water may 
be conveniently held in the double 
bottom of the apparatus and heated 
by a number of micro-burners. 

For smaller thermostats the prin- 
ciple of completely surrounding 
the space with a layer of water is 
most accurate. The thermostat of 
llneppe witli rectangular shelves 
and a door in front is to be espe- 
cially recommended for this pur- 
pose. 

In order to regulate the tempera- 
ture of the above described appa- 
ratus for a long time constant gas 
pressure is important. Even tin* mg 7 .— UuB-pnuwiirv regulator, 

most delicate adjustment of the regulator fails if the gas is subject 
to considerable fluctuations of pressure, as is sometimes tin* case in 

large cities. On this account the gas 
should be allowed to pass through a gas- 
pressure regulator before it enters the 
regulator within tin* germinating cham- 
ber. Such a gas pressure regulator (Fig. 
7) may be procured from K. Mueucke, 
Berlin. If the flame is held at a mini- 
mum stand by a separate cock an auto- 
matic- extinguisher is almost superflu- 
ous, unless there is danger that the flow 
of gas may cease altogether at times. In 
this ease special burners which shut ott 
the gas automatically when the flame is 
extinguished are to be recommended. 
Ordinary micro- burners are provided 
with small mica cylinders which prevent 
the flame, from being extinguished by 
unavoidable 1 drafts of air. 

(2) A dry in (j chamber . — This may Ik* 
used in determining the moisture con- 
tent of seeds, and for drying and steril- 
ization in general is indispensable. 
The form (Fig. 8) in which the actual 
by hot air is a convenient one. 



TTi<}, 8.— Drying mid atoriliziiijr .ij>* 
jmraOtH 


working space- is surrounded 
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DIVISION OF LABOR. 

The most advantageous disposition of the expert working force of the 
seed-control station is attained when each person is engaged in a spe- 
cial line of work. Although all the operations of the seed control, ex- 
cepting those of a purely scientific nature, are for the most part simple, 
nevertheless they demand great care and accuracy, and particularly in 
times of special stress of work a certain amount of cleverness is necessary 
to insure accuracy and dispatch in the conduct of the processes, which 
are often very tedious and time-consuming. On this account the vari- 
ous branches of the work of the station should be intrusted to persons 
especially fitted for them. The seeds tor the germinating tests must he 
counted with the perfect regularity prescribed by the above mentioned 
rules, to insure accurate and comparable results, and for this reasou it 
is always best to have the seeds counted by the same individual. In 
like manner the germinating tests a nd determinations of purity should 
each be delegated to a selected person. Weighings and calculations, 
on the other hand, should be made by specially trained assistants, whose 
aim is to become specialists in the various departments of botanical 
work. 

In what has been said 1 believe the essential and important topics 
connected with seed control have been discussed in a sufficiently ex- 
haustive manner, and the fundamental principles have been set forth 
upon which a proper and useful exercise of seed investigations may be 
based. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS IN 

THE UNITED STATES. 


METEOROLOGY. 

Meteorological summary for 1892, J. Falkenbacii (Ohio Sta. Bui. 
No. 47, pp. 249-260 ). — Daily and monthly summaries of observations on 
temperature, pressure, precipitation, liumidity, and direction of the 
wind are tabulated. Means of temperature, humidity, and rainfall, and 
notes on the weather for ten years are also given. The following is an 
annual summary for the State: Air temperature (degrees F.). — Max- 
imum lO.'i, July 25; minimum — ‘Jo, January ‘JO; annual range 1—8 ; 
maximum daily range HI, September 25 ; minimum daily range 1, July 
29, November J, 12, and 28, and December 12; mean daily range 19. 
Humidity . — Mean relative humidity 78 per cent. Wind . — Prevailing 
direction SW. Vreeipitation . — Total rainfall 27. 10 inches; mean daily 
rainfall 0.10 inch; number of days on which rain fell 121. Weather . — 
Number of clear days 111; number of fair days 120; number of 
cloudy days 129. 


FERTILIZERS. 

W. H. lie a I., Editor. 

On the available phosphoric acid and the water-soluble potash 
in cotton seed meal, M. D. 11 ABlUN ( South Carolina Sta. Hal. No. 8, 
n. rer., Dev.. 1892, pp. 2-6). — Det erminations by 0. W. Sims, F. S. Shiver, 
and It. N. Brackett, of soluble, insoluble, reverted, and total phos- 
phoric acid and total and soluble potash in IS samples of cotton seed 
meal are tabulated. It appears from the results “ (1) that an average 
cotton-seed meal carrying about 7 percent of nitrogen (equivalent to 
84 per cent of ammonia) contains nearly 24 per cent of available phos- 
phoric acid and a little more than 14 per cent of potash soluble in 
water; (2) that the available phosphoric acid constitutes over the 
total phosphoric acid, and the water-soluble potash over j s 0 the total 
potash in the meal.” 

On the occurrence of metaphosphoric acid and pyrophosphoric 
acid in cotton-seed meal, M. B. IIakdin ( South Carolina Sta. Bui. No. 
8 , n. ser., Dec., 1892, pp. 10-16. — Reprint of a paper read before the Asso- 

801 
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ciation of Official Agricultural Chemists at Washington, I). C., Au- 
gust 25, 1892. (See E. S. It., vol. iv, p. 110.) It was found by direct 
precipitation of the aqueous extract of cotton seed meal by molybdie 
solution that only a small proportion of the soluble phosphoric add 
was obtained. Dialyzing the solution or removing the organic matter 
by means of acetate of lead did not materially increase the amount 
precipitated. It was found also that a mixture of acid phosphate ami 
cotton-seed meal, which should theoretically give by direct precipita- 
tion of the aqueous extract 4.77 per cent of soluble phosphoric acid, 
actually yielded iu duplicate tests 4.80 per cent and 4.82 per cent of 
phosphoric acid. 

[A number of experiments of this kind] seem to allow, beyond any reasonable doubt, 
the presence of both inetuphosphoric acid and pyropbosphorie acid in the aqueous 
solutions of the meals examined. * * * Whether pyropliosphoric and uietaphoH- 

phorie acid exist in cotton seed or art? formed during the preparation of the meal is 
a point worth investigating. 

In conclusion, it is believed that tin* failure to obtain all the soluble phosphoric 
acid in a cotton-seed meal by direct treatment with molybdie solution is due not 
so much to the presence of organic mailer as it is to the fact that but a small pro- 
portion of the phosphoric acid occurs in the tnbasie stale. 

On the comparative value of different methods of preparing 
solutions of cotton-seed meal for precipitation of the phosphoric 
acid, M. B. Hardin (South Carolina Sta.Jiul. No. N, n. am, Dec 
pp. 7-10 . — From comparative tests of a number of different methods of 
solution, the conclusion is reached that “the most satisfactory prelimi- 
nary operations in the determination of the total, the water-soluble, or 
the citrate insoluble phosphoric acid in cotton seed meal, consist in 
treating the meal, the water-extract, or the citrate-insoluble residue by 
one of the following methods: ( 1 ) Sulphuric acid and potassium nitrate 
(Burney); (2) incineration, solution in hydrochloric acid, and replace- 
ment of hydrochloric by nitric acid.” 

Fertilizer inspection in Connecticut (Connecticut State tita. Report 
for pp- 50-110). — This includes an abstract of the State fertilizer 
law and a list of dealers complying with it; popular explanations re- 
garding the analysis and valuation of fertilizers; the market prices of 
the essential elements of plant food during 1802; a classification of the 
fertilizers analyzed, with comments on their source and quality; formulas, 
analyses, and valuations of home-mixed fertilizers; instructions for 
sampling wood ashes; a review of the fertilizer market for the year 
ending December 31, 1802; and tabulated analyses of 201 samples of 
fertilizing materials, including manipulated fertilizers, home mixtures, 
nitrate of soda, sulphate of ammonia, cotton seed meal, castor-bean 
pomace, Odorless Phosphate, dissolved boncblack, dissolved bone, acid 
phosphate, sulphate of potash, potash and magnesia sulphate, muriate 
of potash, kainit, bone manures, tankage, dried fish, cotton-hull ashes, 
wood ashes, “Fossiliferous Pliosphatic Marl,” and. phosphatic marl 
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(both from Virginia), oyster-shell lime, soap-factory refuse., silkworm 
refuse, horn waste, wool waste, tobacco dust, and muck. 

Guarantiee, — Of the forty-six bramlsfof nitrogmicms superphosphates] here reported, 
eleven are below their minimum guaranty in respect of one ingredient and four in 
respect of two ingredients— that is, one third of all the nitrogenous superphosphates 
in our market contains less of one or of two ingredients than they are claimed to con- 
tain. * * * 

Of the thirty-nine brands of special manures analyzed sixteen are below the manu- 
facturers’ minimum guaranty in respect of one ingredient and one is below in respect 
of two ingredients. 

Cost and valuation. — The average cost of the nitrogenous superphosphates, excluding 
two analyses, in which cost exceeds valuation by considerably more than 50 per cent, 
is $35.28; the average valuation, $25.46 ; and the percentage difference, 27.8. * * * 

The average cost per ton of the special manures has been $38.28, the average 
valuation $30.70, and the average percentage difference 25; a little higher than in 
case of the nitrogenous superphosphates. 

Last year the corresponding figures were : Average cost-, $38.81 ; average valuation, 
$31.84; percentage diff erence*, 22.8. 

Home mixed fertilizers. — The mechanical condition of most of those mixtures was 
excellent, being as fine and as dry as average factory-mixed goods. 

The average cost of the raw material used in the mixtures was $33.25 at regular 
market rates, disregardingdiscoimts, which most of the purchasers received. If we 
add to this $1.50 for freight and $2 pel ton for mixing, an allowance which is very 
ample, the total average cost will he $38.75 per ton. The average valuation is $33.16 
per ton, and the percentage difference between cost and valuation $10.80. 

The percentage differences between cost and valuation in ease of the factory -mixed 
superphosphates and special manures this year is more than twice as large, indicat- 
ing that there was in these cases great economy in home-mixing. 

Commercial fertilizers, C. A. Gokssmann (Massachusetts State 
Sta.j Bui No. 4(1 Mar., 1893, pp. 8). — A circular on the method of inspec- 
tion in Massachusetts, trade values of fertilizing materials in raw 
materials and chemicals, instructions to fertilizer dealers, and tabulated 
analyses of wood ashes, logwood ashes, ashes from cremation of swill, 
double superphosphate, phosphate of ammonia, phosphate of potash, 
and ground bone. 

Analyses of commercial fertilizers, f j. L. Van Slyke (New York 
State Sta.,Iiu1. No. 33, Mar., 1893, pp. 149-191 ). — Trade values of ferti- 
lizing materials for 1893, and tabulated analyses of 239 samples of com- 
mercial fertilizers collected during the spring ami fall of 1892. 

Fertilizers, G. 0. Watson (New York Cornell St a. Bui No. 53, May , 
1893, pp. 73-74 ). — A popular discussion of the valuation and use of fer- 
tilizers. 

29 10— ISfo* 11 3 
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FIELD CROPg. 

A. (*. Turns, Editor . 

Field experiments with corn, 1892, Or. E. Morrow and F. D. 
Gardner (Illinois XUi. Hill. So. Apr., JtW%pp. 173-20i). 

Ay nop# in . — Accounts aregiv on of experiments in tin* following lines : (1) Tost ofvnrie- 
ties; (2) tiinoof planting; (2) depth of planting; (4) thickness oi planting; (5) 
planting in lulls oi drills; pi) fre<|iieney ami depth of oultn ataon ; (7) root prun- 
ing; (8) cioss-tei tili/ation ; (9) increase* of di> niattei with t lie growth of the 
plant, and (10) oletassoling. The Jesuits of these and piouous experiments at 
the station (a\oi (1) large medium inatunng Moieties; (2) planting about May 
1; (2) shallow planting; ( l) ieln1i\ ely tluek planting ; (5) either lulls or drills ; 
(0) onl t \ enough oultnalion lo hoop the soil tio e lioiu w’eeds; (7) avoidance of 
root pruning; (8) eioss-bi eedmg to ineiease \ ield; (0) allowing corn to become 
niatuie before* < fitting; and (10) not detasseling. The experiments hi 1892 were 
in continuation oi those tepoiled in Bulletin No. 20 of the station (K. S. R., vol. 
ill, p. 817). 

As in previous years, tlie experiments were conducted on dark-colored, 
fertile prairie soil about 18 inches deep, with a yellow clay subsoil. As 
a rule four kernels Mere planted in each hill. The hills were 8$ feet 
apart each way. The rainfall was excessive in May and dune, but 
below the aveiage later in the season. The average moan temperature 
during May to September Mas (>7.4° F., which is below the normal. 

Corn , test of rariclies (pp. 170-191). — Seventy eight varieties were 
tested in 1892. The results, as in the ease of the similar experiments 
previously reported, are given in detail in tables, summaries, and gen- 
eral notes. Mixtures of two and lour varieties in tour eases out of live 
gave smaller yields than the single varieties. (Voss-bred corn planted 
on live plats invariably gave laiger yields than either of the parent 
varieties. 

Corn, time of plan tin g ( pp. 191-191). — In 1892 Murdock and Burr 
White varieties Mere planted at intervals of a week from April 30 to 
June 20. The average height of the tallest stalks on each plat, meas- 
ured each week from June 13 to September 21, is tabulated, together 
with the yield of corn and the per cent of water in the corn. 

Corn y dipth of planting ( p. 194). — The results of planting corn at depths 
of from 1 to 7 inches during four years are tabulated. The yields 
decreased as the depth of planting increased. 

Corn, thickness of planting (pp. 194-190). — Tabulated data are given 
for experiments in winch from 1 to 4 kernels were planted in hills from 
3 to 00 inches apait. 

Corny planting in hills or drills (p. 197). — Notes and tabulated data 
on an experiment in which corn was plant<*l in hills on one half of each 
off> half acre plats, and in drills on the other half. 

Corny frequency and depth of cttll ('ration [pp. 197, 198). — Ordinary and 
frequent cultivation at different depths was compared with mere re- 
moval of the weeds on 10 plats. 
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Corn, root pruning (pp. 198, 199). — Alternate rows of corn were root 
pruned July 7, 15, and 28, as in former years. The results are tabu- 
lated. 

Com, cross-fertilization (pp. 199, 200). — In 1892 a small plat was 
planted with kernels from each of 50 ears of corn obtaiued by artificial 
cross fertilization in 1890. 

Corn , increase of dry matter with the growth of the plant (pp. 200, 
201). — Brief notes on observations at the station during four years. 

The chemical analyses, made under direction of Mr. Farrington, chemist of the 
station, show that, while thei v e has boon a fairly uniform increase in the weight of 
the ash, protein, liber, nitrogen-free extract, and the fat or ether extract up to the 
date when the corn was fairly well matured, the composition of the dry matter 
shows a steady decrease in the percentage of ash and protein; at first there is an in- 
crease and then a decrease in the percentage of fiber; a steady increase in the per- 
centage of nitrogen-free extract; and a good deal of variation in the percentage of 
ether extract with, in general, a considerable decrease until the plant becomes 
nearly mature. 

Corn , detmseling (p. 201). — The tassels on ten al tomato rows were 
removed as soon as they appeared. 

Summary of experiments (pp. 173-176). 

Seventy-eight samples of corn, with different names, were tested on contiguous 
plats, eaeli one fortieth of an acre in extent. For the first time in the years, the 
late varieties gave the largest average yields, nine such varieties averaging 70 
bushels. Sixty-seven pints of medium-matin ing varieties averaged OS bushels per 
acre, and 16 plats of early-maturing varieties averaged nearly 58 bushels. For five 
years past each of four medium -maturing varieties has given yields of from 71 to 76 
bushels per acre. 

The best early-maturing variety has given in the same time average yields of 65 
bushels per acre. For three years past the best yield by any variety was 88 bushels 
per acre, by Boone County White. The largest yield in 1892 was almost exactly 100 
bushels per acre of air-dry corn, of the variety known as Piasa tynoon — a variety 
maturing too late for central Illinois. The trials for six years indicate that the 
larger medium-maturing varieties give the best results. Among these the Boone 
Couuty White, Champion White Pearl, and Burr White represent, the most satis- 
factory type of white, while the Learning has given the best results among the 
yellow varieties. The Murdock has givou the best yields of any early-maturing 
' variety — 65 bushels per acre for five years. 

j Excellent varieties were obtained from many different places. Extravagant 
claims, such as yields of 100 bushels per acre under ordinary cultivation, or that 
any variety worth cultivating matures in eighty or ninety days, when planted at 
the usual time, are not to be accepted as correct. In ordinary circumstances, one 
hundred days from date of planting may he considered as a minimum for field corn 
to mature fully; late varieties often need one hundred and fifty days in central Illi- 
nois. 

Repeated trials have uniformly shown that larger yields of both corn and stalks 
are obtained by planting a larger number of kernels than is customary in the best 
practice of Illinois. From 12,000 to 18,000 kernols planted per acre seems to be the 
minimum for largest yields at the station grounds. This is equivalent to 4 kernels 
per hill, in rows at the usual distance for planting in Illinois. In most of the trials 
the rows were 8 feet 8 inches apart each way. Twenty-four varieties wore planted 
in as many plats, half of each having 8 kernols and half 4 kernols in each hill. In 
, 21 of the 24 cases the larger yields were obtained from the thicker planting, the 
average increase for the 21 plants being about 4.5 bushels per acre. 
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Repeated trials have shown that, if other conditions are the same, there is no per- 
ceptible difference in the average yield, whether the com is planted in hills or in 
drills, the number of stalks secured influencing this rather than their mode of dis- 
tribution. In many cases it is more difficult to keep drilled corn free from weeds. 
To secure the largest yield of both com and stalks, medium-maturing varieties may 
be planted at the rate of 1 kernel to each 3 inches in rows 3 feet 8 inches apart. Thick 
planting gives smaller ears, which increase the labor in husking. Where the com 
is to be fed without husking the smaller size of the ears may be aw advantage. 

As in each of several previous years, trials in 1892 show that shallow cultivation 
is better than deep, and that more frequent cultivation than is necessary to keep the 
soil free from weeds and the surface fairly loose is not profitable. On the station 
grounds weeds were the chief enemy to the corn plant. Fair yields of corn have 
been secured in each of several years without any cultivation after planting other 
than scraping the surface with a sharp hoe. Root pruning has uniformly decreased 
the yield. 

In 1892 the largest yields were obtained from planting April 30, the soil being in 
better condition than at the later plantings. The average results for five years 
show no great variation in the yield of medium-maturing varieties planted at any 
time during May. The earlier plantings have required more cultivation than the 
later ones. Within reasonable limits, time of planting seems to have less influence 
on yield than the condition of soil at time of planting. 

In oach of five cases the yield from plats planted with cross-bred corn was larger 
than the average yield of the plats planted with the varieties which had not been 
crossed; the average increase was over 9 bushels per acre. In four out of five cases 
plats planted with mixtures of different varieties of corn gave a smaller yield than 
the average of the plats planted with the same varieties separately, the average 
decrease being 3.7 bushels per acre. 

A medium-sized, medium-maturing variety, planted June 3, reached its maximum 
height August 19, seventy -seven days from planting. The dry matter continued to 
increase until the corn was fairly mature, September 1G. It had but little more 
than half the total quantity of dry matter when the stalks had reached their 
greatest height, and not more than one third when tasseling began. In the week 
from July 22 to 29 there was a growth of 28 inches, or 4 inches per day. 

No noticeable effect on yield was produced by removing tassels from alternate 
rows. 

Trials at the station show that the corn grown last year on the university farms 
at Champaign has less vitality than corn kept under like conditions any year for 
the last ten. Early-maturing varie lies show nearly perfect vitality, but not more 
than 80 to 85 per cent of the kernels of medium-maturing varieties germinated 
under conditions more favorable than ordinarily met with in field planting. 

Observations on the growth of maize continuously on the same 
land ( Connecticut State Sta. Report for 1892, pp. 122-129 ). — This was in 
continuation of work reported in the Annual lteport of the station for 

1891 (E. S. It., vol. hi, p. 770). The same fertilizers were applied in 

1892 as in previous years. The yields of kernels, cobs, and stover on 
the different plats are given, together with the food constituents. The 
quantities of nitrogen, phosphoric acid, and potash applied in the fer- 
tilizers and removed in the crop, the yields of shelled corn, and the per- 
centage composition of dry matter during five years are also tabulated. 
Discussion of the results is reserved until more data are collected. 
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Enrichment or impoverishment of soil by five years* manuring and cropping of corn. 


Cow manure. J Hog manure. 



Nitrog en. 

Plum. 

add. 

Potash. 

Nitrogen. 

Pbos. ! 
acid. 

Potash. 

After four years' cropping 

Applied in 1892 

Taken off in crop of 1892 

Kxcohh (-j ) or deficiency <— ) after five 
years’ cropping 

Pounds. 
+202. 1 
280. 3 
93 9 

+494 5 

Pound*. 
+ 340. 2 
130.4 
29.0 

+447. 0 

Pounds. 
+330. r, 
204. 5 
94. 0 

+440.4 

Pound*. 
+-550. 7 
419.9 
115.0 ! 

j f 855. 0 

Found*. 
+1,219.9 
580. 5 
40.0 

+ 1, 700.4 

Pound*. 
+72. 3 
72.4 
101.3 

+43.4 


Fertilizer chemicals. 

No fertilizer 


: 

Nitrogen. 

JPllOH 

acid. 

Potash 

Nitrogen. 

PllOH. | 
acid. 

Potash . 


Pounds. 

Pounds. 

Pounds. 

Pound* 

Pound*. 

Pounds. 

After four Years' eroppiug 

|- 100 2 

-f 403. 8 

+92. 2 

-183.0 

+97.1 

—10. 8 

Applied in 1892 

Taken oft in cron of 1892 

Excess (-} ) or netieiouoy (--) after live i 
years* cropping 

1 72 0 

102. 0 

09.0 

00.0 

00.0 

00 0 

94.1 

29.1 

05.3 

43.5 

14.0 

18.5 

-j J84.1 

+530. 7 

+ 95.9 

-227. 1 

f- 82. 5 

—29.3 


* The total amount* of fertilizing elements applied during 1 888 1891 in excess ot the quantities remo\ ed 
by tin* crops of t hose years. 


Grasses, forage plants, and tomato blight, I’. If. .Rolfs {Florida 
tita. Bid. No. is, pp. 10, fig. 1). — Brief notes on forage plants and 
tomato blight. Among the grasses tried hairy -flowered paspalum 
(Paspalum dilatatum) proved most satisfactory. 

Experiments in growing tobacco with different fertilizers, S. W. 
Johnson ( Connecticut State Sta. Report for 1892, pp. 1-28). 

Synopsis. — The following subjects are treated in the report: Analyses of fertilizers 
used, the culture and curing of the crop, weights and percentages of the different 
grades of leaf, number of leaves to the pound, burning quality, description of 
an apparatus for burning cigars evenly, and relation of chlorine in the fertilizer 
to the same element in tobacco. Cotton-seed meal, castor pomace, nitrate of 
soda, cotton-hull ashes, double-inauure salt, higli-grade sulphate of potash, car- 
bonate of potash, lime, and several brands of manipulated fertilizers in various 
combinations were tested on tobacco. The castor pomace plats averaged 75 
pounds of un fermented leaves iu excess of the cotton -seed meal plats. In a 
crop of 1,875 pounds of pole-cured leaves and 8,200 pounds of pole-cured stalks 
there are removed from the soil about 100 pounds of nitrogen, 100 pounds of lime, 
140 pounds of potash, and only 1G pounds of phosphoric acid. 

For the purpose of carrying on experiments in the culture and cure 
of tobacco, a number of tobacco planters organized under the name of 
The Connecticut Tobacco Experiment Company. The company pro- 
vided land in Poquonock, in the town of Windsor, Connecticut, and in- 
trusted the supervision of the experiments and publication of results 
to the station. 

By the plan adopted the experiment with fertilizers is to be carried 
out on the same land for at least five consecutive years; special atten- 
tion is to be given to the quality of the tobacco for cigar wrappers, 
judging of quality after the leaves have been fermented in the usual way. 

The following questions are the first to receive attention: What is 
the effect on quantity and quality of leaf of large applications of cot- 
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ton-seed meal, ot of castor pomace containing the same quantity of 
nitrogen 1 What is the effect of a heavy ration of nitrogen, half from 
vaster pomace and half from nitrate of sodaf What are the compara- 
tive effects on quantity and quality of the leaf from the use of equal 
quantities of potash in the following forms: Cotton hull ashes, hjgh- 
grade sulphate of potash, the same with lime, double snlphate of potash 
and magnesia, the same with lime, pure carbonate of potasli, and pure 
nitrate of potash? Can pole-burn be prevented by the use of artificial 
heat simply as a means of ventilating and partly drying the air! 

Tho soil of this field is like much of the upland tobacco soil of the Connecticut 
Valley, and may be described as a very line light sandy loam. * * * 

For five or six years the field liad scarcely been fertilized or cultivated at all and 
tobacco bad not been raised there for a very long term of years. When bought it 
was covered with a neglected growth of poveity grass ( Andropogon scoparim ), black- 
berry vines, and wild growth of various sorts. 

The variety grown was the Hubbard, which belongs to the Havana 
type. All fertilizers were analyzed by the station. 

The following table gives the amounts of nitrogen, phosphoric acid, 
and potash, as well as the quantity of fertilizer per acre. 

Analysis, cost, and amount of fertilizers. 


Fertilizer contains — 


Name 

of 

plat. 


Fertilizers. 


A f 

B i 


*f 

of 

«f 


*{ 

« 


Cotton Heed meal 

Cotton-hull ashen . 

Ottou«seed meal 

Cotton-hull ashes 

Cotton -seed meal 

Cotton-hull ashes 

Cotton- seed meal 

Cotton -hull ashen 

Cantor nomace 

Cotton- null ashe* 

Cantor pomace 

Cotton-hull ashen 

Cantor pomace 

Cotton -null ashes 

Castor pomace 

Cotton-hull ashen 

Castor poiuace 

Cotton hull ashes 

Nitrate of soda * 

dot 

Castor pomace 

(Jot ton-hull ashes 

Nitrate of soda t 

Cotton-seed meal 

Double-manure salt 

Cooler ’s hone 

Cot ton- seed meal 

Double-manure salt 

Cooper's bone and lime 

Cotton-need meal 

High-grade sulphate of potash . 

Cooper's bone 

Cotton -need meal 

High-grade sulphate of potash 

Cooper’s bone and lime 

Cotton-need meal 

Carbonate of potash 

Cooper’s bone 


Quantityj 


Cost per 


per acre. 


acre. 


Pounds . 


1, 

500 1 

} 

1, 

500 i 

1 V 

2, 

000 

t 

1. 

500 i 

If 


500 ! 

* 

1, 

500 I 

! i 

3, 

000 i 

! 1 

1 , 

500 ! 



I , 980 . t 

1 . 500 ; > 
2, 040 \ 

1.500 ! > 
*.{, 500 i t 

1.500 i 
4, 000 { 

1.500 5 

2,640 } 
1,500 ! 

220 f 


$50. 20 

57. 25 ; 

\ 

63. 75 | 
70. 50 j 
50. 70 J 
57. 72 
64 65 
72.00 

68. 72 


220 
2, 640 
1,500 
440 

1. 500 
1, 220 

360 

3.500 
3,220 

560 

1.500 
620 
560 

1, 500 
620 
560 
1, 500 
580 
860 


\ J74. 


68. 72 
43. 95 

44.70 

42. 70 
43.45 

95 


Nitro- 

gen. 

Plios- 

"plioric 

acid. 

Lb*. 

TM. 

105 

150 

140 

165 

175 

180 

210 

195 

105 

139 

no 

150 

175 

101 

212 

173 

210 

150 

210 

150 

110 

150 

no 

150 

no 

150 

no 

130 

no 

130 


Pot- 

ash. 

Lbs. 

341 

350 

359 

368 

334 

340 

347 

354 

340 

340 

341 
341 
341 
341 
341 


* Applied between rows at time of first cultivation, 
t Applied between rows at time of second cultivation. 

jlf brought in ton lota not chemically pure the cost would be considerably loss. 
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Name 

of 

pint. 


"{ 

•{ 


Analyth, cost, and amount of fertilizers — Continued. 


Fertilizers. 


Nitrate of potash 

Cooper's hone 

Bilkers A. A. supei phospli.ite 

Bakiflp’s tohairo immure 

Stock bridge tolmcco immure. 

Booker’s tohiicco icittii/.cr 

KHsworth’s * Slarlei*" 

Kllsworth’s “ Foundation ” 

Lime 

Map* ‘s' s Smrtui 

Mupcs's tobacco manure. W. 15 

Liino 

Mapes’s Starter 

Mapes's tobacco manure spc< ial . . . 

Lime 

Mujich's Starter 

Mapes's tobmro manure special 

Sanderson ’h Formula J» .. .. 


Fertilizer contains. 


Quantity] ^’ost per 
]ier acre, j siere. 


Nitro- 

gen. 


I’hoH- j 
plmric j 
acid, j 


Pot- 

ash. 


PmtmU f. 
I 700 

, r.oo 

. 2, 020 

I :i, smt» 


| **G<1. 47 
I 

*> 


2 UIH) ' .. 
! 4 hOU . 

! non 1 ( 

2 7 Oh s 


:>tn > 
”>tu . 
2 <»<n S 
ran i 

"ill ! * « \ 
2,001 ) 


f»nl i 
501 J. 

2 f.m S 

u o.so 


Lb*. 

no 


2 'JO 

00 

210 

215 


175 


170 


J7C 

245 


TM. ; 

Lb*. 

U« j 

341 

4 or. ! 

mo 

207 i 

120 

278 1 

:m>i 

25* ! 

10H 

250 

( 

:U2 

1 

2o r » : 

418 

227 j 

304 

581 { 

045 


* If brought m ton lots not cbeniieally pure I be i ost would be considerably less. 


The report cautions its readers not to make a final judgment based 
on tlie quantity and quality of the 1111 fermented leaves; the weight and 
quality of the fermented tobacco are not presented in this publication. 
Of the 23 plats, 7 yielded crops of 2,000 pounds of unfermento leaves. 

On the average the castor-pomace plats produced a very little more Ilian the cor- 
responding cotton -seed meal pint* — 1,S(>(> pounds against 1,771 pounds — Hie a \ era go 
( difference amounting* to 05 pounds per acre. The diiVeTom o in \ o ld of wrappeis 
WHR, however, only 17 pounds pet ueiein ia\ or of the castor pouiacn. The difference 
in color was slight. That, raised on cotton-seed meal inclined to lie lighter than that 
from pomace. The lightest colors oi all were in tobacco from the plats fertilized with 
cotton-hull ashes and either cotton-seed meal or castor pomace. The single excep- 
tion is plat P, raised on nitrate of potash and Cooper's bone, which was the lightest 
in the experiment; hut the yield from this plat was ver\ small and the burn was poor. 

With the same quantities of nitrogen and phosphoric acid a like quantity of 
potash in the form of double sulphate of potash and magnesia gn\ e a larger total crop 
and a larger weight of wrapper* than either cotton-hull ashes, high-grade sulphate 
of potash, or carbonate of potash. There was no very great difference in the color of 
the crops raised on these different forms of potash. > * " 

It appears that, a large yield is generally accompanied with a large pcrcnfn.ge of 
wrappers. Of the ten crops which had more than 70 per cent, of wrappers in thorn, 
six produced more than 2,000 pounds to the acre and all of them over 1,800 
pounds. * * * 

The tobacco from the following plats glowed longer than that from any other: 

Plat F, castor pomace and cotton-hull ashes; P, nitrate of potash and hone; C, cot- 
ton-seed meal and ashes; U, castor pomace and ashes; ,7. castor pomace and ashes with 
nitrate; O, cotton-seed meal, carbonate of potash, and hone; D, cotton-seed meal aiid 
ashes. 

The tobacco from the following plats glowed for a shorter time than any other: 

Plat W, Mapes; Q, Baker; X, Sanderson; T, Kllsworth; U, Mapes; M, cotton- 
seed meal, high-grade sulphate, and bone; V, Mapes. 

In the judgment of experts, based on the appearance of tlie an fer- 
mented leaves, the Imst kinds of tobacco were produced on plats A, I, 
0, F, X, K, and O. Plat V had the poorest burn of any. 
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Tlie formulas used supply from 91) to 345 pounds of nitrogen, 150 to 
581 )K>unds of phosphoric acid, and 108 to 043 pounds of potash* 

The amount of fertilizing material withdrawn from the soil per acre 
by a crop of 8,000 tobacco plants, yielding 1,875 pounds of pole-cured 
leaves and 3,200 pounds of pole-cured stalks, is given in the following 
table: 


Elements removed from the soil in USJft pounds of pole-cured leaves and 8 t 200 pounds 

of pole-eared stalks. 


In the 
leaves. 


N it rogcii 

Phosphoric acid . .. . 

Potash 

Soria 

Lime 

Magnesia 

Sulphuric acid 

CUlm i ne 


Pounds 

65 

8 

89 

4 

81 

23 

16 


In the 
stalks. 

Total. 

Pounds. 

Pounds. 

32 

97 

8 

16 

4» 

138 

3 

7 

13 

94 

5 

30 

5 

31 

6 

U 


All apparatus used iu testing the burning quality of tobacco is 
described. A cigar placed in this is smoked at a uniform rate and a 
perfect cone of ash results. 

Chemical changes in tobacco during fermentation, S. W. John- 
son (Connecticut State Sta. Report for 1892, pp. 28-31.) 

Synopsis . — During fermentation three grades of tobacco lost different percentages of 
tlieir total weights, and the losses fell unequally on the different constituents. 

From a pole-cured crop of tobacco duplicate lots were selected in 
December, 1891, of upper leaves; u short seconds,” or lower leaves on 
the stalks; and “ first wrappers,” the best leaves on the stalks. The 
upper leaves were of course not fully ripe when cut. the lower leaves 
were a little overripe, and the u first wrappers ” were cut at the proper 
time. 

One of the duplicates of each class was analyzed, the other cased 
down and fermented. The following table gives the analyses offer- 
merited and unfermented leaves: 


Analyses of fermented and unfermented leaves . 


Water 

A Hit * . 

Nicotine 

Nitric a< id (N^O*,) 

Ammonia fN IU) 

Other nitrogenous matters I 

Fiber 

Starch 

Other nitrogen free extra* t 

Ether extract 


Upper leaves. 

Short seconds. 

V 

First wrappers. 

U lifer- 

For- 

II nfer- | 

Fer* 

U n fer- 

Ftr- 

j intuited. 

men ted. 

mented. 

mented. 

merited. 

mented. 

Per rent , 

Per cent. 

Per rent. 

Per rent. 

Per rent . 

Per rent. 

2 ). 50 

23. 40 

27.40 

21.10 

27. 50 

24.90 

14 80 

15.27 

22. 85 

25. 25 

15. 84 

16.22 

2, r>o 

1.70 

0. 77 

0.50 

1.26 

1.14 

1 1.80 

1.07 

2.89 

2. 62 

2. 59 

2.8$ 

0.67 

0.71 

0.16 

0.16 

0. 33 

0.47 

J2. 19 

13. 31 

6. 00 

6.81 

11.31 

11.62 

7.00 

8. 78 

7.89 

8.95 

9.92 

10.42 

. 3. 20 

3. 86 

2.62 

8. 01 

2. 89 

3.08 

1 20. 30 

27. 00 

26.28 

28.36 

25. 52 

26.88 

1 3.87 

8. 42 

2. 96 

3.04 

2.84 

2.92 

1 100. 00 

1 J 

100, oo 

100. 00 

100.00 

100.00 

190.00 


* Free from carbonic acid ami carbon. 

1 Nitrogen other tbau that of nicotine, nitric acid ami amruonia, multiplied by 0$. 
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The upper leaves, short seconds, and first wrappers lost by fermentation 9.7, 12.3, 
and 9.X per cent, respectively, of their total weight. 

Hut while throe fourths of the loss in the ease of the short seconds consisted of 
water, in the case of the upper lea von almost three fourths of the loss was of dry mat- 
ter. The first wrappers lost a little less dry matter than water. * * * 

The upper leaves lost more than a third of their nicotine, the short seconds some- 
what less than half, and the lirst wrappers less than one sixth of it. 

The upper leaves, in which fermentation was evidently the most active, lost more 

than one seventh of their nitrogen- free extract and one liflh of their ether extract. 
* * # 

The fermentation of first wrappers destroyed only 5.8 per cent of their dry 
matter. They lost hut a little nicotine, and, aside from tin* ash, the chief losses wore 
of nitrogenous matters other than nicot ine and of nitrogen -free extract which includes 
the “gum” of tobacco. 

Analyses of tobacco stalks when cut and after curing, B. W. 

JOHNSON (Connecticut State Sta. Report for J#92, pp. 31-V). — August 
22 three lots, A, <J, and I), of four tobacco plants each were selected. 
The lots were as nearly uniform as possible. 

In lot A the lower leaves were ripe, but the whole plants were not 
ready to cut for curing on the stalks. It was cut August 22, the leaves 
stripped oft*, and the stalk analyzed. 

On September 7 lot 1) was out, stripped, and the stalks analyzed. 
The plants were fully ripe. 

On the same date lot 0 was cut and put into a curing barn with the 
leaves on the stalks. On October 10 the leaves were stripped oflf and 
the cured stalks analyzed. 

From the results of these analyses the following t able was ealeulated ; 
it shows how many pounds of the several ingredients were contained 
in the stalks from auaere of tobaeeo, 8,000 plants: 


JntjraVicuhi in iV , 000 tobacco stalk ft. 


Total weight per aero. .. 

Water.... 

Dry matter 

Starch 

Hcjctroae 

Nicotine 

Total nitrogen 

Total phosphoric acid 

Total potash 

Soda 

Lime 

Miigneam 

Oxide of iron and alumina. 

Sulphuric add 

Chlorine 


A. Cut 

A Off 22, 

l>. Cut 
Sept 7, 

O. Cut 
Sept. 7, and 
cured till 

unripe. 

lipo. 

Oct. 16. 

Pound*. 

Pound*. 

Pound*. 

y, -m. 0 

11, 750. 0 

3, 438. 0 

8, 150. 0 

8,422.0 

2,115.0 

1,2711.0 

1,828 0 

1, 323. 0 

147.0 

180. 0 

171.0 

an. u 

3G. 0 

8.7 

0 0 

8,8 

1 

25. r> 

32.2 

41.8 

5, 5 

5.8 

7.9 

47.8 

50.fi 

54.7 

1.1 

1.1 ! 

0,9 

11. » 

15.4 i 

14.7 

5 <1 

fi.H 1 

6.9 

1.2 

1.3 

0.7 

0.8 

6 . :i 

7.4 

5.(1 

6.5 

6.8 


These figures show a slight gain by the stalk in almost ((very ingre- 
dient in the period of growth between August 22 and September 7. 
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Doable carbonate of potash and magnesia for tobacco, S. W. 

Johnson (Vonncatimt State St a. Report for 1892, pp. 84, 3 ~>). — The fol- 
lowing table gives the analysis of this Stassfurt salt, which has recently 
been recommembul as a fertiliser for tobacco: 


Potash 18.10 

Soda 1.49 

Lime 1. 20 

Magnesia 19. 27 

Oxide of iron ami alumina 2.84 

Chlorine 0. 15 

Carbonic m ill 22.55 

Water, mostly combined 25.12 


100.22 

Tobacco, J. P. De Pass (Florida Sta. Bui. No. 7.9, 1892, pp. 13 ). — 
General directions for tlie culture of tobacco. All experiments with 
tobacco in IS! >15 were destroyed by wind, rain, and hail. Analyses of 
soil from a field on tlie station farm where tobacco was grown and from 
a tobacco field in Cuba are given. The Cuban soil contained a high 
percentage of orgauic matter, lime, and oxide oi* iron. There is also 
an analysis of a stalk of tobacco grown in Cuba. 

Experiments in wheat culture, F. R. Emery (North Carolina 8ta. 
Bui No. 91, Apr. 29, 1893, pp. 19). 

Synopsis . — A record of tlie yields ol‘ tlie third and fourth years from plats on which 
wheat lias been giown continuously. Kninit, superphosphate, and cotton-seed 
meal alone and in combination were applied yearly to laud on which a crop of 
cow peas was grown every summer, and to land on which no pea vines were 
grown. The eowpeas increased the yield of grain in 1821 by an average of 
12.78 bushels per acre and in 1802 by 15.G bushels. The use of eowpeas as a 
manure resulted in nearly doubling the number of stalks per stool, increasing 
the height of plants by nearly 9 indies, and the length of heads by & of an ineb. 
The average results of tlie four years’ experiment are given, and also notes on an 
obscure wheat disease, tests of varieties, and seeding at different depths. 

The continuation of ail experiment commenced in 1888, reported in 
Bulletins Nos. 72 and 77 of the station (12. S. Ji., vol. il, p. <‘172; hi, p. 
172), and having in view the determination of the value of pea-vine 
manuring for wheat. 

In 1888 seven twenty-fifth-acre plats were laid out, half of each plat 
being on land in which a crop of eowpeas had been plowed under. On 
the same half of each plat eowpeas were grown during each succeeding 
summer and plowed under before seeding to wheat in the fall. The 
other half of each plat was undisturbed bet ween the harvesting of one 
wheat crop and the fall preparation for the next. 

The following table shows the fertilizers applied to each plat and the 
yield per acre in 1891 and 1892 with and without pea vinos, and the 
gain or loss due to fertilizers: 
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Gains dm to commercial fertilizers and cowpea vines. 


No.of 

plat. 


1 

2 

3 

4 


5 

0 

7 



4 


5 


l^ortilizers per aero. 


1891. | 

No fart iliccr I 

Kainit 300 pound# 

Superphosphate 3(10 pounds I 

Superphosphate 175 pounds, oof ton srnl 
meal 87 5 pounds, kainit 37.5 pounds . . i 

No fertilizer I 

Cottonseed meal 300 ]x>unds I 

Superphosphate 350 pounds, cotton seed ! 

weal 17.5 pounds, k ui nit 75 pounds ; 

Average actual yield 

1802. | 

No fertilizer j 

Kainit 300 pounds i 

Superphosphate 300 pounds I 

Superphosphate 175 poiiinlK eottou seed , 

meal 87.5 pounds, kainit 37.5 pounds 

No iorliliKor ■ 

(bit ton-seed meal 300 pounds 

Su pel phosphate 350 pounds rot ton -seed 
meal 175 jammls, kainit 75 pounds . . . t 

Average actual yield 


Jost. per 
acre 

drain per acre. 

Gain due to fertil- 
izers.* 

With 
pea vines. 

Without 
pea vines. 

With 
pea vines. 

| Without 
pea vines. 


Bushels. 

Bushel*. 

Bushels. 

Bushels. 

$0. 00 

til . 72 

8.41 



2. 55 

;h 22 

7. 20 


I 0. 08 

2. 70 

27 00 

7. 00 

8. 00 

1.20 

2 0 t 

27. 03 

8 30 

8.27 

2 05 

0 00 

10.05 

A OV, 


! 

3. (JO 

24.48 

11.00 

1 

5. 72 

1 4.78 

5 88 

28.23 

0 84 

9.47 

| 3. 53 


21.00 

8. 12 

i 

0 00 

i 

8. 75 

7. 50 

- * ’ 

| " """ 

2 25 

8 81 

5. 42 


2 55 | 

20 41 I 

7.31 

| * 7.70 

1.45 

2 82 

27 21 i 

0 17 

8. 51 

2 01 

0 <*o 

18 05 1 

0 82 1 



3.00 

24 00 | 

11.03 

I 

0 25 

4. 77 

5 Ot 

24 17 1 

11.67 

5. 52 

4. 51 


24.25 , 

8. 55 




* The average ot the yields of the two umiianurcd jilats has hern taken as the basis on whieh to cal- 
culate the “ gain due to fertilizers. ’ 

t hi making up the columns of “gain due to fertilizers, "the mean \ield»ot the unfertilized plats 
■with pea vines lias been increased one half on ueconut of disease on plat 1 
; No correction for diseased area, though the crop was only about two-tlurds of a normal yield. 
§Not used in making averages and comparisons on account ot disease. 


In 1891 the pea vines increased the crop by 1,799 pounds of straw 
and 13.78 bushels of wheat per acre. Phosphoric acid when applied 
in connection with pea vines caused the largest net gain over the 
unfertilized plats and the heaviest financial loss when applied without 
pea vines. In 1892 phosphoric acid with pea vines gave the second 
largest net gain and the second largest loss when applied without pea 
vines. 

The effect of fertilizers and of pea vines in 1892 ori the tillering, 
height, and length of head of the plants, is seen in the following table: 

Effect of green manuring with cowpea « on the growth of wheat. 


| 

Number of plat. 

; 

Plats without cowpea vines 

Plats with cowpea vines. 

Average 
number 
of stalks 
l>or stool. 

Average 
height of 
stalks. 

Average 
length of 
panicle.' . 

Average 
number 
of stalks 
p r stool. 

A verage 
height of 
stalks. 

Average 
length of 
panicles. 



Inches. 

Inches. 

i 

Inches. 

Inches. 


1.80 

22. 0 

1.92 

*2 80 1 

'29.4 

*2. 55 


1.02 

20. 0 

2.07 

i 2. 24 

*20. 8 I 

*2.46 


2. 04 

20. 0 

1. 00 

4.30 

34. 4 

2. 45 


1.08 

24. 0 

2 02 

3 44 

35.3 

2.58 


1.76 

20.0 

1.88 i 

3.00 

31.9 

2.70 

6 

1.80 

28.0 

2.11 

3.24 

35.6 

2.99 

7 

1.50 

28.0 

2.11 1 

3.04 

36.7 

2.75 

Averages 

1.78 

23.1 

2.01 

3.16 

32.9 

2.64 


*A11 measurements takeu ou unaffected or least affected corners. 
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The wheat was separated into three grades. In 1891 there was in the 
lowest grade 5,17 per cent of the crop grown after pea vines, and 10.42 
]>er cent of tlio crop grown without pea vines. 1 n 1892 t he lowest grade 
contained 1.08 per cent of the crop grown after pea vines and the same 
proportion of the crop without pea vines. 

Taking the average of four years, the gain per acre in the yield of 
wheat from pea- vine manuring is as follows: With uo fertilizers, 9.68 
bushels; with 300 pounds kainifc, IG.46; with 300 pounds acid phos- 
phate, 10.81 ; with 175 pounds acid phosphate, 87.5 pounds cotton seed 
meal, and 37.5 pounds kainit, 14.07; with 300 pounds cotton-seed meal, 
7.83. 

The half of plats 1 and 2, on which pea vines had grown, suffered 
from an obscure disease. A fungus was found in the roots of the 
wheat plant, but could not be identified. 

Tabulated data for 17 varieties of wheat and for wheat sown at dif- 
ferent depths are given. 

Wheat growing and dairying in North Dakota, B. F. Ladd and 
W. H. Whalen (North Dakota 8ta. Bui . No. <s, 7M\, pp. M ). — 
Analyses of four grades of wheat found in North Dakota gave the fol- 
lowing average results: 


Analytes of different grades of wheat. 


Grade. 

Ash. 

Albmni- 
uoula. | 

Crude liber. 

Nif n»g<* Ti- 
ll eo extract. 

f Eat. 

.No. l'luinl 

1.79 

17.21 

2. 38 

76. 25 

2.37 

No, l, iiortlit*i ii - 

2.20 

17 03 

8. 41 

3 23 

74.01 

2. 45 

No. 2, northern . 

2 24 

18. :« 

73 01 

2.20 

N o. 3, northern 

2.25 

20.00 

3.24 

71. 32 

2.43 



The bulletin contains a statement of the amount of wheat shipped 
from North Dakota, aiul of the amount of Hour, screenings, bran, and 
middlings made from this crop. The fertilizing ingredients contained 
in the bran and middlings are calculated, and dairying is pointed out 
as a means of utilizing the by-products of wheat ami thus retaining in 
the State these valuable fertilizing elements. 

Conditions affecting the value of wheat for seed, U. L. Bolley 
(North Dakota Sta . Jiul. No. 9, M hr., 1H93, pp . L-2 6', fig#. 9 ), — The author, 
in a somewhat piqmiar manner, discusses the principles underlying the 
germination of plants and what qualities in seed may b© expected iu 
the progeny. The influence of water and extremes of temperature 
upon seed and plants is stated. The microscopic structure and the 
process of the germination of the wheat grain are discussed at some 
length. 

Tests of quite a number of samples of suspected seed were made, 
giving from 8 to 96 per (tent of germinations. In nearly every ease 
field germinations were attempted. The per cent sprouted in the field- 
was always much lower than in the germinating apparatus, and the 
condition of the plants produced was proportional to the germination* 
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Frosted, immature, heated, and winter-bleached wheats were examined 
and their characteristics noted. Germination tests showed them of 
varying value as seed. Whenever such seed must be used a larger 
amount should be sown than if the best quality were used. 

At the suggestion of the director of the station a simple germinating 
apparatus was used with good results. It consists of two shallow pans 
of different diameters; the larger contains about an inch of water. In 
this is inverted the smaller pan, over the bottom of which is placed a 
folded cloth with the ends dipping into the water. The cloth is uni- 
formly raoi stened and the seed pi aced between the f< >1 d s. (1 er in i n ati on s 
of good seed are usually completed in four or five days at a tempera- 
ture of 55°~80° F. For poor seed a longer period is required. 

The author’s conclusions are as follows; 

The qualifications of different samples of wheat for seed purposes vary with each 
sample; each should be studied as to its own merits. 

When in doubt, the dryest, heaviest, hardest, best market grades of wheat are the 
ones to rely upon for seed purposes. 

Immature wheats, no matter what the cause, whether drouth, attack of rust, or 
premature) harvest, are weakened in seed a nine, because of lack of full food supply 
in the grain, and perhaps immaturity of the germ. 

Mixed varieties of seed should not be sown because there will he inequality iu 
ripening. # 

The host grades of frosted seed possess less strength in their first growth from the 
grain than is the case with best grades of mature wheat. 

Wheat that lias been wet and subject to freezing and thawing during tin* winter 
can not safely be used an seed without being tested. 

Any seeds which have at any time been heated because of moisture, when in bulk, 
are very liable to have boon injured beyond ability to grow. 

If stacks are made from well cured, mature wheat, and remain dry throughout 
the winter, the wheat threshed from such in the spring will he as good seed as if 
otherwise stored. 

Wheat threshed from the shocks in the spring of 18U2 after winter bleaching was 
generally dead. 

Experiments with oats and wheat, J. F. 1) van An (South Caro- 
lina St a. But. No. 7, Sept., lW)x } , pp. Id . — Cotton seed and cotton seed 
meal were compared as fertilizers for oats and wheat, using 2 pounds 
of seed as equivalent in cost to 1 pound of meal. On land very defi- 
cient in organic matter cotton seed gave a larger increase iu both crops. 

Superphosphate in amounts of 300, 240, and 120 pounds per acre was 
applied alone and iu combination with 240, 300; and 80 pounds of 
nitrate of soda on oats, and the test repeated on two fields of eight 
plats each. Acid phosphate gave but slight increase. Nitrate of soda 
alone and in combination largely increased the yield. 

The effect of harrowing wheat in April was tested on twelve plats. 
In five experiments out of six the plats not harrowed yielded slightly 
more than the harrowed plats. 

In a test of fertilizers on wheat, 80 pounds of nitrate of soda ami 100 
pounds of cotton-seed meal gave practically the same yield. 

Tabulated data and notes on 6 varieties of oats and 12 varieties of 
wheat are also given. 
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HORTICULTURE. 


A. C. Truk, Editor . 

Four new types of fruits, L. IT. Bailey (New York Cornell Sta. 
Bui. No. 51, Apr., 1895, pp. 33-45, plates 2, figs. 4). — illustrated accounts 
of the Simon or apricot plum (Prunns simonii), wineherry (Kuhns phoe- 
nieolasius), Crandall currant (Kibes aurettm), and dwarf jun cherry (Ame- 
lanchier canadensis, var. oh(ongifoUa). 

tiimon or apricot plum (pp. 34-37). — This fruit was introduced into 
France from China in 1872, and from France into this country, where it 
began to fruit about 1885. 

The fruit is flattened lougitmlin »lly, marked with a deep stem cavity and a very 
prominent suture, and is borne upon a very short stem. The color is very intense 
and striking, being a glowing dark red slightly mottled with lighter shades The 
flesh is yellow, hard, and clings tightly to the somewhat apricot-like pit. The 
flavor in all the specimens which I have tasted is very disagreeable, being mawk- 
ish, hitter, and leaving a pronounced hitter almond taste in the mouth. I have 
never tried a specimen which I could say was edible, and this is ail unwilling con- 
fession because tlie fruit is exceedingly attractive to look upon. * * * 

It is not a productive tree so far as I have observed, and I have seen it in many 
different plantations. It beam young, but the fruiting is not profuse. * * * 

The two transcendent merits of the fruit of Prunus simovit are the very handsome 
shape and color, and its long keeping qualities consequent upon its hard flesh. 
Kipe fruits will ordinarily keep a> week or ten days in good condition. And aside 
from these merits, the tree appears to he as hardy as the common plums. But it 
blooms early and is often caught by late frosts. * * * 

Primus simonii is a wholly distinct species from any other stone fruit. It is not a 
hybrid between the pluiu and apricot, ns some have supposed. * # * 

It grows well upon plum stocks, upon which it is probably oftenest worked in 
the North. It also takes upon the peach, and upon the Myrohalan and Marianna 
plums. 

After some years of study of this fruit I am forced to conclude that it is worth- 
less for orchard cultivation in New York. It is possible that hybrids between this 
and the peach or other fruits may possess commercial merit. If hybrids could bo 
obtained with the peach, they might be expected to be hardier than the peach. As 
an ornamental tree, Primus simouii has distinct merit, its erect poplar-like habit, 
interesting conduplicato leaves, early flowers, and glowing fruits making it a con- 
spicuous object. 

Wineherry (pp. 37-40). — This fruit was introduced into this country 
from Japan in 3887. 

[As grown at the station] the fruits were very small — as raspberries go — and the 
pips were so little connected that the fruit crumbled when picked. The fruit was 
cherry red, acrid, and with little pronounced flavor. It liad little either in $i«o, 
appearance, or quality to recommend it. * * * 

If our wineherry gives little promise for fruit, the plants nevertheless possess 
decided merit for certain kinds of ornamental planting. The bristly red canes and 
rich leaves with felt-white color beneath render the plant very striking; and the 
bright little fruits remind one of fragile coral heads sprinkled over the plant. 

These fruits are at first inclosed in the burr-like calyx, and this covering is though! 
to afford the plants a distinct value in keeping insects from the fruit. “The hairy, 
viscous calyx, which covers the berry till it is full grown, effectually repels all 
insects,” Prof. Georgeson writes. This may be true ; but if the fruit were to develop 
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to tlie point of commercial tisefuhioHa, burrowing insects would undoubtedly find 
this douse calyx to be an excellent protection from outside attacks. The plant is 
about as hardy as the common raspberries here, although it failed to endure the 
winters at Kow, England (near London).* 

Crandall currant (pp. 40-43). — “The Crandall currant was named for 
R. W. Crandall, of Newton, Kansas, who found it growing wild. It was 
introduced in the spring of 1888.” Data are given to show that the 
fruits are very variable. The author thinks this type of currant may 
be the parent of a new and valuable race of small fruits. 

At its best the Crandall has decided moils. The fruits are large anti handsome, 
firm, of good culinary qualify, and the plant is thrifty, hardy, anti productive. The 
fruits are borne in very short and open clustcis, to be sure, but they are not picked 
by the cluster like the red and white currants, but singly like the gooseberries. To 
some people the flavor of the fruit is disagreeable, and it has been called a medicinal 
flavor; blit there are others — the writer included — u ho are fond of them, e\en to 
eat from the hand. In pies and jellies \\e have found them to be useful. 

Dwarf juneberry (pp. 43-45). — The variety known as Success was 
brought to notice in Kansas in 1873 by H. IS. Van Deman. “The fruit 
ripens here with the early currants and lasts nearly as long as the cur- 
rants. Last year the fruits w ere picked duly IS. The berries closely 
resemble huckleberries, as well in llavor as in appearance. They are, 
however, more juicy and palatable than huckleberries.” 

The favorable opinion of this fruit expressed by \Y. 1>. Alwood in 
Bulletin No. 22 of the Virginia Station (K. S. R., vol. iv, p. 728) is 
accepted by the author. Robins are very fond of this fruit. 

Strawberries, L.E. Kinnk\ ( Hhodv Island Sfa. Bui . No.22,pp. 13-5 h 7 
plate 1, Jiffs. 7). — A popular account of the methods of culture of straw- 
berries and tabulated data for 45 varieties tested at the station. The* fol- 
lowing varieties are especially commended: Lovett Eaily, Lady Rusk, 
Number 21, Lubaeh, (Mias. Downing, Miner, Uaverland, and Dandy. 

Notes on small fruits, L. 11. Taft, II. l\ Gladden, and R. d. 
Coryell (Michigan Sta . But. A r o. !)2, Mar., pp. 'JO ). — Notes and 
tabulated data for 82 varieties of strawberries, 22 of bhiek and 18 of red 
raspberries, It) of currants, and 14 of gooseberries, grown at the station 
in 1802. There are also general notes cm insects and fungous diseases 
alfeeting small fruits, and suggestions regarding spraying. The varie- 
ties especially commended are as follows : Sfra wherries — for home plant- 
ing, Alpha, Cumberland, Sharpless, Parker Earle, and Gandy; for 
market use, Crescent, Pearl, Haverland, Bubach, Parker Earle, and 
Warfield, Baspberries — black, S'Mi began, Tyler, Hopkins, Kellogg, 
Mammoth Cluster, Ohio, Shatter (for canning), Gregg, and Nemaha; 
red, Michigan Early, Cuthbert, and Turner. Currants — Red Dutch, 
Victoria, White Dutch, and White Grape. Gooseberries — Industry and 
Downing, The Japanese wineberry is valuable “ only as a curiosity.” 

Report on fruits, S. T. Maynard (Massachusetts Hatch Sfa. Huh 
No. 21, Apr., ixth 7, pp. 23). — Tabulated data for 00 varieties of straw- 
buries, 12 of red and 15 of black raspberries, 13 of blackberries, and 
* W. Watson, in Garden and Forest, vol. v, (1892) p. 66. 
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115 of grapes. The following are especially commended : Strawberries—* 
Beder Wood, Belmont, BubaehNo.5, Edgar Queen, Haverland, Martha, 
Parker Earle, Parmenter Seedling, Seedling No, 24, and Wool ver ton. 
Bed raspberries — Marlboro, Hansel, and Cnthbert. Blackberries — Aga- 
wam and Taylor. Grapes — Berckman, Brighton, Concord, Delaware, 
Iona, Bindley, Moore Early, Winched, and Worden. Notes on spray- 
ing experiments on orchard and small fruits are also given. Bordeaux 
mixture was found to be effective in preventing rust on the black or 
Italian poplar. 

Further examination of California prunes, apricots, plums, and 
nectarines, G. E. Colby (California Sta . Bah No. 101 , May 1, 18 ( J3 y pp. 
8 ). — This is a continuation of work reported in Bulletins Nos, 93 and 07 
of the station (E. S.B., vol.xri, p. 78; iv, p. 157). The varieties for which 
notes and tabulated analytical data are given are as follows: Prunes — 
twelve unnamed French varieties, one unnamed German variety, Prune 
d’Agen, Wangenhe.im, Kobe de Sergent, Follenberg, Hungarian, Bul- 
garian, Datte d’Hongrie, ami Sfc. Catherine. Plums — (hie Golden Drop 
and Yellow Egg. Apricots — Royal, Hcrnskirk, Blenheim, Peach, and 
Moorpark. Nectarines — New White. 

The following tables give the average results obtained during 1801 
and 1892 : 

Accra ye analytics of prunes, plums, apricots , ami nectarines. 



1 

| 

l*i lilies 

Fieneh ; All 
varieties | varieties. 

i I*litn>M 

1 j 

1 

1 Aprieota. 

1 

- Nertar- 
ines New 
White. 

1*11 YS»r \L AN A IA SIS 

Average wright 


26 . 300 

25 COO 

00. 400 

1 

62 400 

! 102.500 

Number 

pet pound 

! 110 400 

i 20 200 

■ 8 200 

7 500 

1 4. 400 

Mesh 

... per M'lit 

JU 200 

1U. 2(H) 

95 200 

93 850 

. 93 400 

rit» 


1 r» boo 

’ 5. 800 

4 800 : 

0. 150 

0.000 




1 



1 

*7 nine, pressed 

.. .per rent.. 

' 82. J 00 

j 78. 800 ; 

75 300 

90 000 

89. 300 

l*nlp, pleased 

do 

1C 900 

: 21.200 

24.700 

30. 000 

10. 700 

jriri: 




1 



Total sugar by eopper (inveisinn) .. 

. ..imr eeitt.. 

‘23. GOO 

20. 000 

17.970 

13. 310 

17.170 

Acid, In terms ot sulplimic <S() ;t ) .. 

do. . . 

0 310 

0.400 

0.480 

0. 680 

0. 020 

M’l.AR. 







Tn fresh flesh 

. . per rent 

10.700 

10.110 

13.250 

11.930 

15. 130 

In fresh flint 

do.... 

18 530 

15.350 ! 

12. 890 

11.100 

14.110 

NITROGEN. 







In whole fresh fruit 

per rent. . 

0. 182 

0 102 

0.181 

0. 194 

o.m 

In fresh flesh 

do.... 

0.151 

0. 134 

0.159 

0. 168 

0. 100 

In fresh pits 

do 

0. 710 

0. 635 

0.559 

0. 751 

0. 200 

Albuminoids in whole fresh fruit (equivalent to 
nitrogen) per cent. . 

1. 137 

1.012 1 

1.133 

3.250 I 

0. 731 

A ‘'ll (PURE). 







Tn whole fresh fruit 

per cent . 

0. 578 

0. 486 

0. 535 

0. 491 

0. 498 

In fresh flesh 


0. 505 

0. 474 

0. 524 

0, 477 

0.490 

In fresh pits 

. do 

0. 640 

0. 590 

0. 620 

0.668 

0.400 

flBNKRAJ. 1*110X1 MATH ANAIASIS. 1 

Water nereent.J 

72. 820 

77. 380 

77. 430 

85. 160 

79.000 

Orgnnie matter 

do j 

20. 602 

22. 134 

22. 035 

14.349 

20.502 

Ash 

do ... 

0 578 

0. 486 

0. 535 

0 491 

0.498 

"J Vital 


100,000 

100.000 

100. 000 

too. 000 

100. 000 
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Pure »ah , 

Composition of pure* awh : 

Potash 

Soria 

Iiimo 

Magnesia * 

Peroxide oi iron , . . „ . 

Oxide of manganese 

Phosphoric arid 

Sulphuric and 

Silica 

Chlorine 

Total 

excess of oxygen duo to chloi iiic 

Total 


French 

itoyal 

prunes. 

aprieota. 

Whole 

Whole 

fruit. 

fruit. 

Per eent. 

Per cent. 

0 . 480 

0. 508 

6 X 83 

59. 35 

2 . 05 

10. 26 

4.00 

3 . J 7 

5 47 

3. 58 

2 72 

1.08 

0 30 

1 0. 37 

14 08 

13. 09 

2 08 

2. 03 

3 . 07 

5 . 23 

0 34 1 

0 45 

90 89 « 

99, 92 

1 0 08 ] 

0 . 11 

| 99 81 j 

99.81 


Proportion of pit* to flesh, prunes, — The later work verifies our previous conclusion 
that these fruits contain about seventeen times as much flesh as pits. 

Proportion of pit s to flesh, plums. — In these the ratine in the percentages of pits is 
somewhat less than that for prunes. * * * 

Proportion of pH* to flesh , apricot*. — For the fully ripe and largely grown varieties 
from all localities the variation of pit percentages is from 5.3 to 7.1, a smaller differ- 
ence than is found in the prunes or plums. * * * 

Proportion of juice to flesh, prunes and plum*. — The French prune on the av erage 
shows the largest proportion of free juice, 4.3 per eent more than the average for all 
the prunes, namely, 83 per cent, or about four fifths of the flesh. A * Three 
fourths of the fiesh of the plum, on the average, is juice, thus show mg the pi line fle>h 
one twentieth more juicy than that of the plum. 

Proportion of juice to flesh, apricots. — The proportion of juice to fiesh is uearly the 
same for all the samples, 00 per cent or nine tenths of the flesh being juice. * ' * 

Sugar content of the jui<r, flesh, and fruit, prunes and plums. — The Tipo, juicy, soft- 
fleshed French prunes from all localities yield the highest sugar percentages, averag- 
ing in the juice, 23.69 per cent; the hard-fleshed ripe prunes yield an average of 15.24 
per cent sugar — 6.24 per cent less, while the average sugar for all prunes is 20 per 
cent, or 3.5 per cent less than that of the French primes. * * * 

The plums, among themselves, show in the juice a narrow range in sugar and 
average about 18.0 per cent of that substance — some 5.5 per cent less than the French 
prunes, and about 3.5 more than the hard-fleshed varieties. 

Sugar content of the juice, flesh, and fruit, ajtrieots and nectarines , — Taking the gen- 
eral averages of sugar in the juice of prunes and apricots wo find that the prunes run 
over 6 per cent higher; for the whole fruit, 4.2 per cent higher. And as compared 
vidth the average French prune the apricots show for the juice some 10 per cent loss 
sugar; and for the whole fruit, somewhat over 7 per eent less. Iu the whole fruit, 
the sugars of tho apricots and plums more nearly rcsomblo each other in amount., tho 
average difference being 1.79 per cent in favor of tho plums. 

From the results at hand, it seems that the nectarine lias in the juice nearly 4 per 
cent more sugar than the apricot, following in this respect very closely the plum. 

European reports of these fruits show that the juice of prunes, on the average, 
Contains 6.15 percent sugar, and apricots 4.69 per cent (one case is reported of a small 
variety of apricots with 16.5 per cent, sugar), these figures being about three times 
less than those herein presented for these fruits as grown in California. There seems 
thii*. to be good cause for the preference they have so quickly attained in the market. 

mo— No. 11 4 
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* By reference to the email table follow log, the relations to each otner oi vm average 
sugar and acid contents of some California fruits will readily be seen. For convert- 
icuce of comparison, the acid is expressed in terms of sulphuric acid (SCh). 


Sugar and acid contents of California fruits. 



N umber 


Sugar in— 


Ifruits. 

of 

analyses. 

Acid. 

J uice. 

1 

Flesh. 

Whole 

fruit. 

Apriuotfl 

3 1 

i 

Per cent. 
0 (58 | 

1 ' 

Percent. 
33. HI 

Percent 

11.98 

Per cent. 
J1.10 

Primes 

23 

0.40 

20. 00 

36. 11 

15.35 

French prune* 

13 

0.31 

23. 69 

39,70 

38.53 

Ft uni a 

3 

0.48 1 

37.97 

13.25 

32.89 

Peaches from Shasta ana Butte Counties 

Nectarine 

2 

0. 24 1 

1 17.00 

33.40 

32.50 

1 

0 02 

i 17. 17 

35.33 

14. 11 

Grapes from various loenl jties 


0. 50 

24, 00 

23. 00 

20.90 

Oranges from vtuiouH localities 

80 

1.28 

30. 68 

7. 12 

5.40 

Figs (white Adriatic) from Kern and Fresno 
Counties 

! 

2! 

! 

! 

0.15 

i 

t 

23,90 


19.20 




Acid in the juice, prunes. — The maximum is nearly 1 per cent, the minimum 0.23 per 
cent, and the average 0,40 per cent. v * * 

Acid in the juice, pbnns . — The maximum is 3 per cent, tho minimum 0.20 per cent, 
and the average 0.1K per cent. * * * 

Acid in the juice, apricots. — While the acids differ from 0.50 per cent to 0.00 per cent, 
they do not show as great a diversity as the prunes in this respect, but on the aver- 
age contain, like the nectarine, about 0.20 per cent more acid. 

In all these finite jt appeals that low acids aie combined with high sugars 
* # ** 

Nutritive rabies, nitrogen content. — [Tabular data show that.] the tig rates first in 
flesh-forming ingredients, with little choice between the apricots and plums for 
second; and for third place, the prunes and oranges run nearly even. Apparently, 
the nectarine falls far short of the above fruits in those ingredients, but still ranges 
considerably higher than apples and pears (from European data only). 

A tabular summary is given of the food constituents of dried com- 
mercial French prunes, apricots, grapes, and figs, identical with that 
given in Bulletin 07, except that analyses of two varieties of figs are 
incorporated. The composition of the latter is as follows: 

Food constituents in dried jigs. 


Water 

Ash 

Crude protein 

Crude fiber 

Nitrogen -free extract 

Flit... 

Sugar . 

Free acid, calculated a« sulphuric (SO s ) 

Total 


Figs. 


White 

Adriatic. 

1 (European) 
Smyrna. 

Per cent. 
25.00 
2.24 
4.50 

i~ 

Per cent. \ 
20,03 
2.45 
5.70 

^ 10.21 

38.82 

, 57.00 

0.45 i 

58.00 


100.00 | 

> 100,00 


Attention is called to the distribution of the nitrogen in the several portions of 
those fruits. First, it is readily seen that the flesh holds 85 per cent of aU the nitre* 
geo, leaving 15 per cent of it as waste, so far as food values are concerned. Saeeud, 
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the distribution of the nitrogen of the pile of the prunes and apricots to the ker- 
nels and shells appears to rate on the whole about the same (12 to 1), although wo 
note great variation in this respect in both fruits. 

Ash composition and nitrogen content, — Contrary to statements in our previous pub- 
lications (Bulletins Nos. 88 and 93 of the station), in which, according to European 
data, the orange stands second (grapes being flint) among fruits in the quantify of 
mineral matter withdrawn fiom the soil, we find that, weight for weight, the fig has 
second place, the orange third, and the prune, apricot, and plitgi fourth place; thus 
more than ever bringing before us the fact that we can not safely use European 
results, as heretofore, as a basis of comparison for our fruits. 

A revision of the table published in Bulletin No. 97 of the station, 
showing the amounts of fertilizing ingredients removed from the soil 
by different fruits, is given, and the data discussed. The conclusions 
previously drawn are not affected by the additional data. 

Experiments with vegetables and fruits, 1892, AV. M. Munson 
(Maine Sta, Report for 1892, pp, 59-98, plate 1 , Jigs. 12). 

Synopsis. — Accounts of experiments with cabbages, tomatoes, eggplants, and fruits, 
in continuation of those recorded in the Annual Report of the station for 1891 
(E. S. IE, vol. IV, p. 554). Trimming cabbage plants at transplanting gave un< er- 
tam losnlts. Earl> setting of tomato plants is favoicd. Bagging the fruit did 
not promote earl mess. Experiments in crossing with tomatoes and with egg- 
plants gave interesting results. A true hybrid vaiiety of tomatoes was pro- 
duced by dossing Eon Hard with Currant. 

Cabbage s (pp. 00-62), — Trimming off a portion of the leaves of cab- 
bage plants afc the time of transplanting gave uncertain results. Plants 
handled in pots before setting in the field were earlier and better than 
those grow n in boxes. Nonesuch, a new r variety, did well at the sta- 
tion in 1892, as in 1891. Seeds from Long Island and Washington State 
gave about the same results. 

Tomatoes (pp. 62-75). — Plants of Early Kuby, Atlantic, New Jersey, 
aud Beauty varieties were set in the field May 19 and June 1 and 15. 
A slight frost and a week of cold weather followed the first setting. 

u Without exception, the average number of fruits aud the average 
weight of the product per plant was in direct ratio with the earliness 
of setting, a direct confirmation of results obtained last year. The 
average weight of individual fruits was not essentially different in the 
first two settings, but was decidedly less in the last lot.” 

Covering clusters of fruits with paper bags did not cause the fruit 
to ripen earlier. Marked differences were observed in the number and 
weight of fruits from duplicate lots of the same varieties. 

The cross between Golden Queen and Ignotnin, grown in the college gardens last 
year, gave no indication of any influence of the yellow parent; but the second gen- 
eration was decidedly variable, about half of the plants bearing rod fruits and the 
others yellow, with no indication of the desired blush form. 

A selected strain of Golden Queen having a tendency to produce fruit with a 
blush cheek is as yet only imperfectly fixed, but as grown in the house this tend- 
ency Is very nicely brought out and the fruits are very attractive. 

, A cross between Ignotum and Peach tomatoes produced fruits like 
Of Iguotum, but in greater abundance. A cross between Loril- 
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lard and Peach produced fruits of intermediate size and the' number of 
fruits was trebled. A hybrid obtained by crossing Lorillard (I/yco- 
pcrsicum esculatum) and Currant (/>. pimpincllifolivm) tomatoes is 
described and illustrated. The hybrid produeed fruit intermediate in 
size and was quite prolific. The author proposes combining the hybrid 
with Lorillard to increase the size of the fruit. Tabulated data and 
descriptive notes^are given for 31 varieties. 

The best variety grown during the season, all tilings emmidered, wa« the Opti* 
milH. Among the best varieties for general use are: lied — Optiinuft, Perfection, Igno- 
turn, Lorillard. Fink — Potato Leah Beauty, Long Keeper. Yellow — Golden Queen. 

Of the newer varieties, Clc\ eland, Long Keeper, MitehelJ, and Stone are desira- 
ble, while Richmond and Yellow Victor do not appear to be of special value. 

Eggplants (pp. 70-89). — With a view to encouraging the more exten- 
sive growing of eggplants in Maine, methods of culture and cooking are 
described, and illustrated accounts are given of 8 varieties. 

With careful treatment the eggplant maybe successfully grown in Marne. The 
moat important requisites of success are early sowing, a igoroua plants, late trails 
planting to the held, warm, itch soil, thorough cultivation, and constant watchful- 
ness for the potato beetle. 

The best varieties for this latitude arc Kaily Dwarf Purple, EailyLong Purple, 
Long White, and possibly Black Pekin. Other large varieties are too late. 

Experiments are reported with crosses of Round White with Black 
Pekin, Giant Round Purple with White Chinese, and Long White with 
Black Pekin in continuation of t hose recorded in Bulletin JS r o. 20 of the 
New York Cornell Station (E. S. K., vol. n, p. 7B7): 

As a result of four years of blooding, we have as yet obtained no type Hufliciontly 
constant iu color to be of commercial value. We have found, bowevoi, a marked 
increase in vigor and productiveness as a result of crossing. 

In the first generation the put plc-fruitcd types seem stronger in fcheir power to 
transmit color to the offspring than do the white-fruited types, and this law appears 
to hold whether the purple type is used as the male or as the female parent. In 
later generations the inherent strength ol the white-iruifed types appears more 
strongly than in the first, tor in the third generation, aft ei the purple type had 
twice entered the cross, the effect of the original white parent in imparting color to 
the fruits was more marked than in the first generation. 

In all eases the white-fruited types appear stronger in the power to transmit form 
and productiveness. 

Fruits (pp. 90, 91). — Brief notes on varieties planted in the station 
orchard and on experiments with hardy varieties at Perhain iu Aroos- 
took County. 

Horticultural notes, E. It. Lake ( Washington Sta. Bui. No. 6, Oct., 
1892, pp. 107-117 , plate 1). — A list of orchard and small fruits, orna- 
mental plants, and forest trees and shrubs planted at the station. The 
roots of apple seed lings affected by the woolly aphis are illustrated. 

Ash analysis of White Globe onions ( Connecticut State, Sta. ftp. 
port for 1892, p. 155 ). — A reprint from Bulletin No. 103 of the station 
(E. H It., vol. ui, p. 143). 
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SEEDS. 

Wait* it If L\ a.\n, 1'iUlor. 

Examination of orchard-grass seed (Cornu dhut State Sta. Be - 
port for 18U, pp. JU-JU ). — Seventeen sample*) of oicbaid giaas (Dae 
tylis glomerata) seed weie secured foi testing. Si\ samples w ere ob- 
tained tiom State dealeis, si\ fiom Boston, and h\e fiom New Yoik. 
The pei oentages of punty aie given b> weight. Duplicate tests of all 
seeds were made, and font tests of the fiist siv lots. The highest 
result in each case is given m the following table: 

Emminaiion of o) chat d gxntf nuth 


I W < i,;Iit of 
1 < 00 m Os 


<l bffi 
0 r 71 
0 7 1 
0 5 17 
0 Oil 
) » 

0 m >) 

0 195 | 
0 *>S8 I 
0 MK 
\ >n» 

0 GO 1 ) 

0 002 
0 > 

0 -’J > 

0 "45 
0 7~0 
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run. s(«<i | 
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NJH Ollf lllg 

unt In 

tent 

Per cent 

5s 

0 

41 0 

24 0 

«» 

6 1 

27 5 

19 1 

"0 

I 1 

4 0 

12 7 

6" 

- 1 

12 5 

21 8 

94 7 

40 s 

18 4 

41 

a 

« o 

15 8 


} 

54 t 

50 « 

S'’ 

8 

4~ > 

J7 f 

00 

1 

44 0 

2G r » 

8H 

2 

79 0 

I 09 7 

03 

7 

4 r > 

3 0 

9h 

8 

1 0 

14 G 

«*„ 

0 

8S 0 

81 0 

T 

* 

”( 5 

74 7 

K1 

(» 

77 0 

G_ 8 

l _ 

7 

8- 

51 - 

MW V Ollv 

Poston uid it 

h 

is MS S 

pel << 

ut oi juno 


need, flu limiimlu being < h ill V not 1 h i [ lot M) (ontimi d no on li ml gi iss Heed 
whattvu, ind ionsistt <1 ni unl\ oi J ohnm pnnnu oi othei ptiumnliu gi iss 1\ 

< hiding tliiH h ini|)l« tin of lit i tbsiniphs < out nnt <1 on tin 77 1 ]>< i mit of 

pun* m e<l 

Seven out o< 10 « iinplcs tout lined not ible quantitii s liom X J to 15 5 pi i c< ni, of 
seed oi poronnid i>o glass ( / ohum pamm) wlinh is Iish \aluibh md hi 11k at t 
lowei pnct ‘ lestid” on haid glass si id is <juottd it 11 lints pci pound md 
u test< d ? pen nm al i\< gi ins it U unN \ singh s implo tout uui il 1 1 1 pt i cent of 
a spoiies oi Jhomufi, piohabl> mithnns oi < loss 
In one sample at* high as SS pel i< nt of the onh ird gi ish s< id spiouted, in another 
as low as 4 5 per rent, and ou the iMiagi of 10 s miphs, 50 pei u nf 
Tahmg the 16 sample 8 t og< t hi r. the mr igo quantity ol puie oichind grass seed 
which was capable of spiontiug was 10 p»i out i < out oi tup 100 pounds 
bought, 40 pounds w is pun 1m sod 1‘iobablj the quantity th it would pioduce 
health) plan ts was less than this. 
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WEEDS. 

Waltkr H. Evans, Editor . 

Soma plants injurious to stock, T. A. Williams ( South Dakota, 
Sta. Bui . Ao. 33, Feb., 1393, pp. 18-14, plates 5). — This bulletin treats 
of loco weeds, rattlebov, ami ergot. Descriptions are given of the fol- 
lowing plants reported as having caused the “loco” disease in cattle: 
Astragalus mollisslmus, A. lotifloms, A. bisuleatus, A. haydemanus, and 
Oxytropus lamberti Of these, the first and the last are the most com- 
mon and well known of the “loco weeds.” Numerous others nearly re- 
lated are to be looked on with suspicion. The symptoms of the disease 
and the treatment recommended in Bulletin No. 35 of the Kansas Sta- 
tion (E.8.R., vol. iv, p. 740) are quoted. 

Rattlebox (Orotalaria sagittal is), a plant of wide distribution, prefer- 
ring a sandy soil, is described and figured. This plant seems to be the 
cause of a disease of horses called “cvotalism.” The symptoms were 
fully described in Iowa Agricultural College Bulletin, November, 1884, 
from which copious quotations are made. 

The disease in most cases is very slow in its progress, bnt pioves almost uniformly 
fatal after a number of weeks or months. Theie is a general de< Hue of bodily vigor 
throughout this peiiod, and the only abnormal symptom in mam eases is that ot 
marked emaciation and consequent weakness. Horses that have been kept at pas- 
ture through the sutmnei, without work, aud where the grass gxew in the greatest 
abundance, were so thin in ilesh that they walked with the greatest difficulty. A 
critical examination of many of these patients revealed nothing more than the con- 
ditions resulting ii om starvation. Tins was not uniformly the case. In a number 
of instances there was marked coma or stupor, the animal often falling asleep while 
eating. In some instances the animal would lemaiu standing for a whole week, 
sleeping huh li of the tune w ith head resting against some object. In a few instances 
the animals lost consciousness, and broke tbtougli fences and otliei obstructions. I 
made post-mortem examinations of five subjects \> ith the most pel feet uniformity as 
to the lesions piosented. In ever> instance there w eie maiked hemorrhagic effusions 
into the fourth ventricle, the liver and spleen were abnormally dense, the walls ol 
the intestines were almost destitute of blood, and the stomach enormously distended 
with undigested food. The stomach, with its conleuts, in some instances weighed 
as much as 70 pounds. These post-mortem conditions, together with the clinical 
symptoms, led me to believe the animals weie obtaining some poisouous principle 
w T itli their food. 

An examination of tlie pastures sliowed that the rattlebox was the 
only plant liable to cause the trouble. Experiments were conducted by 
use of a stomach pump, and an infusion of the plant was given a horse 
with fatal results. The symptoms of the disease aud the result of the 
post-mortem examination were the same as m the previous eases. 

The disease was especially severe during the season of 1892, some 
stockmen losing 15 or 20 animals of various ages. The plant is not con- 
fined to one locality, but is liable to be most abundant in rich, sandy 
loam in river bottoms. It yields readily to cultivation aud may be 
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quickly destroyed by clean culture. Preventive treatment by keeping 
the weed from pastures and using tonics for the digestion are recom- 
mended. 

Ergot (Clavier ps purpurea) is described as occurring on species of 
wheat grass ( Agropyrum ), wild rye ( Elj/m us), blue joint (Calamagrostis 
canadensis anil C. eonjinis), reed canary grass (Pita laris arnndinaeea), 
and blue grass (Poa pratense mul J\ eonipressa), as well as on cultivated 
rye. The life history of ergot, its effect on stock resulting in ergotism, 
and a method of treating ergotism are given. 


DISEASES OF PLANTS. 

Wa i in? If. Fa a ns, Ldifor. 

Some celery diseases, S. A. 1>i;acii (New York Sta. P>uL A Jo. >/, u. 
ser., Mar., 1S93, pp. 13 i-1 is, jigs. 7). — The author gives results of some 
investigations on the subject of celery diseases, together with collated 
information for the benefit ol growers of this crop. 

The diseases are grouped as follows: (’enter blight, stalk blight, and 
leaf spot diseases. Any disease affecting the center or heart of the 
celery is commonly called center blight. Two troubles of this kind are 
mentioned, both of which the author thinks may be due to similar 
causes. The first, also called soft rot, sometimes destroy s the w hole 
center, but more often appears as blotches or stripes on the tender central 
stalks. The spots arc often preceded b\ a watery appearance of 1 he 
tissues. In the other disease watery patches of a gra>bh color appear, 
and the leatlets w ilt and finally become blow u and dead. The flavor 
and appearance of the marketable stalks is injured at the lirst appear- 
ance of the disease. The disease is more prevalent during the hot 
summer months than in autumn, and as a consequence the eail.v varie- 
ties sutler most. The green varieties arc not exempt, but the self- 
blanching ones seem the most susceptible. This may be due to the 
greater use of such varieties for eai ly crops rather than to any inherent 
reason. A hot, moist atmosphere undoubtedly hastens the spread and 
activity of the disease. When not too badly a flee ted the plants may 
form new centers, and in favorable cases recover. This is especially 
true, the author finds, of young, vigorous plants. 

Spraying, as a remedial remedy, has gi\en negati\e results. Asa 
precaution, the author recommends the destruction of all refuse*, blanch- 
ing with boards instead of earth during hot weather, experimental 
tests of fertilizers, and treating the seed beds so as to have settings 
free from leaf blight. 

Stalk blight causes a withering of the leaf stalks, and is due to bac- 
terial causes. It often starts at the place where some insect has 
punctured the stalk, but not always. It is not yet considered a serious 
injury to the crop. 



926 mpmt MENT STATION RECORD. 

Of the spot diseases, those caused by Cereottpora apii amt Phyllm* 
ticfa apii are mentioned as occurring;, and the information given is col* 
lated from Special Bulletin Q of the Kew Jersey Stations (E. S. JR., vol. 
Ill, p. 884). 

The leaf spot caused by Sepioria petroselini , var. apii, is the most 
serious disease noticed b} the author during the past season. A de- 
scription of the disease ami a brief account of its reported occurrence 
m several adjacent States are given. The author has found that the 
pycnidia may occur in the fruiting stalks or on the seeds themselves, 
and that the disease may spread from the use of affected seed. The 
spots may be plainly seen upon the seed and such seed should be re- 
jected. Spraying the seed bed is 111 ged as important and detailed 
results of spraying experiments are given. Dilute Bordeaux mixture 
ami aimmmiacal carbonate of coppei wen* tested, the use of either 
proving highly advantageous to the young plants. 

Experiments were conducted to test the value of various fungicides, 
the efficiency of few and frequent sprayings, and to determine the 
amount of copper adhering to the plant when prepmed for market. 
Plats were sprayed with Bordeaux mixture, ammouineal copper car- 
bonate, and potassium sulphide solution. The applications were made 
twice a week, once a week, and once in two weeks. The semiweekly 
application gave the best results, and Bordeaux mixture was more 
efficient than either of the other solutions. 

Analyses of a large number of specimens as prepared for market 
were made. They had been sprayed from one to ten times, yet in all 
the percentage of copper was so small that from 1 <1,000 to 00,000 stalks 
would have tube eaten to secure an injurious dose of copper. 

Prevention of potato scab, II. L. Bollkv { Xorllt Pa Lota Sta. Hat. 
A r o. 9, Mar., pp. 2 ? -JJ. — A repoi t on the continuation of the inves- 
tigations recorded in Bulletin JNo. 4 of the station (H. S. Ik, vol. ill, p. 
019), on the prevention of potato scab. Tabulated information is given 
of experiments with Bordeaux mixture, corrosive sublimate, and potas- 
sium sulphide to test their value as fungicides for the control of potato 
scab. In the field tests the corrosive sublimate, 0.003 per cent solution, 
gave 99 per cent of potatoes free from scab; Boideaux mixture 55 per 
cent; ami potassium sulphide 5 per cent. The untreated rows pro- 
duced 99 per cent of scabby tubers. 

Spraying experiments, W. M. Munson (Maine St a. Jteport far 
pp. !)2- ( >H). — Experiments were conducted during the past season in two 
orchards for the prevention of apple scab by spraying the trees with 
fungicides. Three formulas wane employed, viz, modified eau celeste, 
consisting of 2 pounds copper sulphate, pounds soda carbonate, 1J 
pints ammonia, and JO gallons water; ammomaeal solution of copper 
carbonate, consisting of 5 ounces copper carbonate, 3 pints ammonia, 
and 50 gallons water; and a third solution consisting of 3 ounces cop- 
per carbonate, 1 pound ammonium carbonate, and 50 gallons water. 
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Duplicate series of tests were made and tables are given sliowiug the 
results. 

Some of the experiments were corn! lifted to aseertain when and how 
often to spray. The season was an unfavorable one for the use of 
fungicides, as rain fell nearly every time within twenty- four hours after 
spraying. The results obtained were practically the same for each 
orchard. The author summarizes his conclusions as follows: 

(1) Spraying with copper solutions proves ail effective means of cheeking the 
apple scab. 

(2) The average increase in the amount of salable fruit on the trees spruced with 
the least effective solution over that on tin* uusprayed trees was 50 per cent, while 
the increase on trees sprayed with can celeste was nearly 52 per cent. 

(H) Eau celeste pioves more effectual than dots tlie ammonia-copper caihonate 
solution, hut as used there was a slight injury to the surface of the Unit. 

(4) Indications point strongly to the value of spraying early in the season, before 
the blossoms open. 

(5) Repeated applications of the fungicide dining the season are beneficial. 

Profit in spraying, W. J. (In ken {Ohio St a. Hut. No. is, Feb., ISM, 
pp. It). — A popular report upon the use of fungicides ami insecticides 
in tlie orchard and vineyard. Formulas are given for a dilute Bor- 
deaux mixture, a copper-arsenic solution, and an ammoniacal solution of 
copper carbonate, with complete directions for their preparation ami 
use. Detailed directions arc given for the spraying of plums, apples, 
pears, quinces, (berries, peaches, raspberries, grapes, ami potatoes. 

Tlie following summary is taken from the bulletin: 

(I) Tin* profit to he derived from .spraying on hauls oifen exceeds $20 peracio, and 
for vine.\auls is much more. The fi nil crop of the State would he eulianeed in value 
b\ several million dnllnts annual!) if the practice were generally followed. 

(2) Combined fungicides and insecticides aie immniicmlcd w lienever applicable, 
because of a suv ing of tune ; a less liability of in piling foliage; gieater eihcieucy 
in some east's, and as a piccant ionai> measure in others. 

(51 Dilute Bordeaux mixture, eoppei -arsenic solution and ammoniacal solution of 
copper carbonate are the most u»eful fhngieides foi tlie heatiuent of the diseases 
herein mentioned, and the first lias the widest range of usefulness of all. 

(4) Early spraying is the Key to success in the use of fungicides. 

(5) For the plum eurculio and shot-hole fungus use 1 lord eau \ mixture and Paris 
green combined, making three or four applications. 

It i^jiot known that this treat went, will prevent the black knot, lmt euttingaway 
and burning the diseased branches will accomplish the icsult. 

(0) Seubbv apples rot much earlier than those free from scab, and spraying with 
fungicides will save at least 50 per cent, of this loss. 

(7) Spraying with fungicides in the season of 1892 prevented much of the early 
dropping of apples, which is usually attributed to wet weather. 

(8) For apples, two applications of Bordeaux mixture before blooming are ad- 
viBcd, and two of the same mixture after blooming, with Paris grecu added. 

(9) Tlie same treatment is recommended for tlie pear as for the apple, before 
blooming, but the copper-arsenic solution is advised after blooming. 

(10) The Bordeaux mixture, if used too late, causes a russet appearance on both 
pears and apples. 

(11) The quince maybe treated the same as apples, or with Bordeaux mixture 

alone. 
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(12) The treatment advised for the chewy consists in making two or three applica- 
tions of Paris green, 2 ounces to 50 gallons of water. 

(13) Peach trees ami American varieties of plums have very tender foliage, and 
must be treated with very weak mixtures, if at all. 

(14) Raspberries may be treated with Bordeaux mixture alone; grapes with the 
8ame until the fruit sets, aftci which use copper carbonate. Potatoes should ho 
sprayed at least five times with Bordeaux mixture and Paris green. 

Report of the mycologist, W. 0. Sturuis (Connecticut State Sta . 
Report for lH'Wjpp. 5Y/-/9, fiys. 2). —Pole-sweat of tobacco (pp. 3()-39). — 
The experiments outlined in tin* Annual Report of the station for 1891 
(K.*S. li., vol. in, p. 773) were continued, and the value of artificial heat 
during unfavorable atmospheric conditions was tested. In connection 
with the newly organized tobacco experiment station (seep. 907), a 
curing barn w as built at a cost of $711 .93, upon the principles of ventila- 
tion suggested in 1891. it w as found to be suited to the needs of this 
work and that the temperature could be kept at any desired degree. 
The barn w r as tilled August 29 and 30, and, w r it h the exception of three 
days, the weather was clear and cool throughout the period of curing. 
On this account the test of the barn could hardly bo said to have been 
a very complete one. No pole-sweat w as noticed, and as a result it w as 
impossible to continue the study of the organisms producing the decay. 

Experiments with potatoes ( pp. 39-42). — Bordeaux mixture, ammoniaeal 
solution of sulphate of copper, and acetate of copper weie tested on a 
large scale as preventives for potato blight and lot. Two fields were 
chosen where, in previous years, the crop had suffeied seveiely. The 
same varieties and cultivation were employed in caeli ease. Paris green 
was added to the fungicides. The lirst spraying was begun dune 15, 
and, as there was no appearance of rot owing to the dry weather, the see 
ond spraying was given on duly <>. On duly 1(», the vines began to 
show blight, but no Phylophthora appeared on any vines, sprayed or 
check. The yield ax eraged for the plats sprayed with fungicides as 
follows: Sprayed with Bordeaux mixture 291 bushels, with copper sul- 
phate solution 14G£ bushels, with eopper acetate 181 bushels, and with 
a simple solution of copper sulphate 272 bushels per acre. The general 
(Top was considered a failure. The author's conelusioiis from his work 
are as follows : 

(1) Bordeaux mixture, even of half the usual strength, via, eopper sulphate 3 
pounds, lime 2 pounds, and water 22 gallons, exercises a marked efteet upon potato 
vines, considerably increasing their vitality and period of growth. 

(2) In this respect Bordeaux mixture is superior to the ammoniaeal solution of 
copper sulphate, anti to < oppei acetate. 

(3) The ammoniaeal solution »i copper sulphate prepared according to Johnson's 
formula has one serious objection. The carbonate of ammonia is not only difficult 
to|>rocurein a perfectly fresh condition, but upon exposure to the air loses water 
and ammonia, becoming m the course of a few days soft and opaque, in which 
condition considerably more of the salt is required than when fresh to dissolve the 
same quantity of copper sulphate. It is possible, of course, to procure the ammonia 
salt fresh and make tip at once a sufficient quantity of the concentrated solution of 
copper sulphate to last during the season, but the quantity required for a season's 
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spraying Is not often known accurately, and on the whole it wonhl seem more con- 
venient to use liquid ammonia as a solvent lor the copper salts. 

(4) The expenditure of time and labor in the application of Bordeaux mixture to 
potato vines, even with imperfect apparatus and methods, is mm h less than would 
be expected; the labor of three or four men for 1 hour and 20 minutes being suffi- 
cient to apply the mixture thoroughly to an aere of potatoes almost fully grown. 
If the mixture is prepared in the piopoition of copper sulphate 6 pounds, lime 4 
pounds, and water 50 gallons, the cost oi chemicals would he about 28 cent a jier 
acre for each application, about 03 gallons being required to spray that aiea. 

Quince dixeaxex (pp. 42-44). — The experiments of former yenrs outlie 
value of fungicides as compared with Bordeaux mixture for leaf spot 
(Entomoxporium maculatum) were continued. The fungicides tested 
were atnmoniaeal solution of copper sulphate, modified eau celeste, ace- 
tate of copper solution, copper sulphate solution, and powdered steatite. 
Two trees were set aside for each fungicide, and three applications were 
given. The trees sprayed with copper acetate in suspension seemed 
nearly free from rust, and this fungicide will be investigated further. 
None of them were in any way superior to Bordeaux mixture. 

The author’s attention w as called to the presence of black rot (Splice 
ropwx motor um) on the fruit of quinces. The trees bearing the affected 
fruit had been sprayed three times with Bordeaux mixture, the last 
application on July 29. The rot ran rapidly thiough the fruit, leaving 
it dry and mummified and about a fourth its original bulk. Some 
varieties seemed more susceptible than others. As the disease did not 
appear until late in August, one or two additional sprayings with Bor- 
deaux mixture would probably have prevented the attack. All mum- 
mified fruit should be removed from the trees and burned. 

Celery blight (pp. 44, 45). — Powdered sulphur and potassium sul- 
phide were tried under direction of the station, as fungicides for celery 
blight (('ercoxpora apii). The gardener using them claims that sulphur 
is the better fungicide, and that where it was dusted four times he did 
not lose a stalk. 

A nematode dixeaxe of oxters (pp. 45-19). — The author’s attention was 
called to a disease of asters that is widespread throughout New' Eng- 
land. In addition to asters, it appears on calendulas, marigolds, and 
zinnias. 

As it appoint* in asters, the disease is first manifested wiien the plants are about 3 
inches high. Theyoungei poitionsof theplnnt begin to put out long,Hpuidhngslioots, 
which are provided here and there with dwaifed aud misshapen leaves. These 
shoots present an unhealthy appearance, ns though grown in thedaik; they are of 
a pate yellow or whitish color, and eventually produce dwarf Dowers, whu li, like 
the shoots themselves, are bleached or etiolated. Fioin the bleu* lied and spindling 
* appearance of the plant#, the diseased condition is known among lloiists as white- 
legs,” 

One symptom which always accompanies the disease has been overlooked by thoso 
who have examined the diseased plants. At a late stage of the disease the stem of 
the plant exhibits signs of decay, beginning near the giound aud giadually spread- 
ing upwards until sometimes the whole stem, especially the internal tissue, is in- 
volved. 
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The rcsemltlatiw between this cliRease and one due to the ^ blue 
aphiH ” is noted, also the ineffectual use as remedies of sulphur, tobacco, 
and water heated to 140° F. An examination of the roots showed au 
abundance of minute galls containing nematodes. The decaying tissues 
of roots and stems were infested by the parasite, but none were found 
in the leaves or flowers. Specimens were submitted to Prof. G. F. 
Atkinson for determination, and two genera of nematodes were found, 
RhabdUis and Aphelenclm*. The latter is probably the primary cause 
of the disease. 

Sterilizing by heating the soil is advised, or planting in new turf soil. 
A simple apparatus is described for sterilizing the soil. Attention 
must be given to the fertilizers used. Kainit lias been used success- 
fully against nematodes, while stable manure is, as a rule, one of the 
poorest fertilizers that can be employed. Alkaline conditions of soil 
seem fatal to nematodes of all kinds. Drouth and hard freezing will 
also destroy them. All diseased plants should be pulled up and burned 
in autumn while harboring many of the wonns. When advisable, on 
account of inability to employ other methods, the use of “catch plants’* 
may be resorted to as a means of ridding the soil of these pests. 
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The bud moth, M. V. Slixmehlani) (AV/r York ('orncll St a. Hnh 
No . r >Oj Mar /<v> >’, pp. k J<), fiys. s). — During the season of 1801 the bud 
moth (Tmdoerra on liana) was the most prominent apple pest leported 
to tin* station. As it attacks tin* opening leaf and flower buds, it may 
cause seiious damage, both to the fruiting and nursery stock. It is 
most troublesome to the apple, but it also attacks peai, plum, cherry, 
quince, and peach trees. Tlic Amei iean bibliography show s that it was 
imported into this countiy about 1841, and lias spread to the Missoni i 
on the west and the District of Columbia on the south. 

The pest makes its presence known early in the spring us soon as the buds begin 
to open, usually about May 1 on early \ undies, and a week or ten days la lei on late 
varieties. Oui < oi respondents repoitod that in 1891 Gieening, Baldwin, and King 
apples sit IK ied the most. The caterpillars woih in opening fmit and leaf buds, often 
eating into the buds, especially the terminal ones, so that all new growth is stopped. 
Sueli work in but a lew buds, on a nuisery tree especially, soon checks and disfigures 
its symmetry of growth, and olten spoils the tree for imukehng. This fact makes 
this insect one of the worst pests to he dreaded by nuiser y men. On larger trees, 
unless tho pest is veiy numerous, this disfigurement ol the natural growth is not so 
noticeable. 

More often the pest does not begin its work until the buds are nearly half opened. 
In this ease the caterpillars feed upon the central portions of the buds; if fruit buds, 
upon tlie unopened ilowers. The central leaves and flowers are tied together with 
silken threads, and when the pest needs more food it draws in and fastens an outer 
leaf or flower. In a short time some of the partly cuten leaves in this nest turn 
brown and become detached from the brunch, thus rendering the work of the pest 
quite conspicuous. This tying together ol the leaves and flowers and the brown 
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feppeitTnnre of runny of tho leaves are tlie moat rliurncteviKtie indications of the proa- 
ence bf the pest on largo trees. 

In some eases, especially oil the i omler shoots of young trees, the caterpillar, after 
destroying the bud, burrows down the center of the shoot, thus causing it to die 
back for several inches. 

Later in the season, in July, the, work of tho recently hatched caterpillars may 
bo seen on the under side of the leaves. They feed upon tlie lower side of the leaf 
near tlie midrib, leaving the veins and upper epidermis of the leaf. As the area 
over which the caterpillar has fed soon turns brown, its w'ork is quite easily seen. 
The number of leaves found thus affected in July and August will indicate whether 
the pest will be numerous the coming spring or not. 

There is nothing a lx mi the appearance of the tree itself in winter that would indi- 
cate whether the pest was present or not. As the caterpillars hibernate and are so 
securely hidden, it would he \orv difficult for an ordinary observer to find them and 
thus to determine "whether the pest is present in alarming numbers. 

The larva or caterpillar . — When first hatched, the lar\ n\ are only about 0.0 1 of an inch 
(l nun. ) in length, slightly hairy, and of a light-green color with a dark-brown shield 
on the lirst thoracic segment; the head is nearly twice as w ide as tho body and of a 
shining dark-brown color. In a few' hours the Ian a changes to a light seal-brown 
color and the head and thoracic shield become nearly black. The la) vie go into 
hibernation when about half grown, and appear upon flu* opening buds in the spiing 
as little light -brown eat erpillars, about 0. H> of an inch (1 mm.) long, with a black head 
and thoracic shield; the anal shield on the dorsum of the last segment is scarcely 
darker in color than the body. 

When the larva* aie full grown they measure about one half an inch (12 mm.) in 
length and are of a cinnamon-brown color, with the head and thoraen shield shin- 
ing black and the anal shield sometimes consideiabh darker than the body. Light 
colored hairs arising from minute dark spots on slight elevations npaisel> clothe the 
body. The thiee pairs of true legs borne by tlie thoracic segments are black; the 
five pairs of pro-legs are of a ilesli> nature and borne by the fourth, fifth, sixth, sev- 
enth, and last abdominal segments. 

The papa . — If the nests made by the Jar\}c be examined in the latter part of June 
the pupa* may be found in a tube of dead leaves. They are about 0.27 of au inch 
(7 mm.) in length and of a light-brown color. Each segment of tlie abdomen is pro- 
vided on the dorsum with two rows of small tooth-like processes pointing caiulud, 
and there aro several hook-like bristles projecting from the caudal segment. 

The tuolh or adult insert , — ‘‘The fore wings expand about three tilths of an inch. 
The head, thorax, and basal third of the fore wings, and also the outer edge a ml fringe, 
are dark ashen gray ; the middle of the fore wings is cream white, marked more or les* 
with costal streaks of gnry ; and in some specimens this part is ashy gray, but little 
lighter than the base. Just before the anal augle are two short horizontal black 
dashes follow ed by a vertical streak of lead-blue, and there are three or four similar 
black clashes before the apex, also followed by a streak of lead-bine. 

The hind wings above and below and the abdomen are ashy gray. Tho under side 
of the fore wings is darker and lias a series of light costal streaks on the outer pait..’* 

The half-grown larvae hibernate on the twigs under a silken covering', 
leaving it about tho time tlie buds begin to expand. The feeding is 
jnostly done at night. The average period of pupation is ten days, and 
the moths appear about July 5 to 10 in the latitude of New York. The 
author found the eggs usually deposited singly on the under side of the 
leaves, and the period of incubation to be from seven to ten days. Tlie 
summer habits of the larva and its hibernation are fully diseussed. A 
single brood is eonsideredtlio normal number, with possibly two broods 
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at its southern limit. The author shows that what has been taken for 
two broods may be explained by the fact that the larva spends part of 
its life in two seasons. 

Three parasites have already been reported in this country as prey- 
ing on the bud moth. The author mentions another, a wasp (Odynerus 
eatsMllensis), which uses large numbers of larva 1 with which to store its 
egg cells. 

The question of preventing the ravages of the bud moth is considered, 
and the author concludes (lie best treatment is a spray of Paris green 
in water or Bordeaux mixture at the rate of 1 pound to 200 gal- 
lons. The first spiaying should be done before the buds have attained 
any considerable size, and a second should follow just before the flower 
buds open. As several other insects attack the orchard about this 
time, the two sprayings will greatly reduce allot them. It is imprac- 
ticable to attempt any treatment for the eggs or adults. A July spray- 
ing may destroy some of the newly hatched brood. 

The classification of insects and their relation to agriculture, 
O. Lugger (Minnesota Sta. Bn I. No. 88, Mar., 1898, pp. 7 J-if?, figs. 8‘j). 
— A popular introduction to the study of insects, together with two arti- 
ficial classifications for the easy determination of the seven great groups 
of Hexapoda, namely, Hymenoptera, Ooleoptera, Orthoptera, Neurop- 
tera, Lepidoptera, Piptera, and llemiptera. Bach of these divisions 
is subdivided and so described or figured as to make it possible for one 
to readily determine at least the more common insects and to distin- 
guish between the insect friend and enemy. 

The author considers the subject of combating noxious insects under 
two heads — natural and artificial methods. Tn the first category he 
places all means employed except the use of insecticides, these being 
artificial* As far as possible the employment of the natural methodsis 
preferred, as less liable to kill beneficial insects with the noxious ones. 
Such methods arc based upon a knowledge of thohabits of the insects. 
The principal ones mentioned are : Use of nets, traps, and baits, jarring, 
lights, destroying eggs, burning old rubbish, concentrating insects upon 
favorite food plants, high culture, rotation or omission of crops, selection 
of varieties, early and late sowing, plowing, mowing, introducing para- 
sitic diseases and insects, etc. 

For the artificial methods, directions are given for the preparation 
and application of the following insecticides: Paris green, London pur- 
ple, white hellebore, pyrethium, tobacco, soaps, kerosene emulsion, 
bisulphide of carbon, carbolic acid, etc. 

General directions as to how and when to apply insecticides and the 
points to be considered in selecting spraying apparatus are given. 
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E. W. Allen, Editor . 

Froteids of the flaxseed, T. IS. Onbobnk (Connecticut State St a. 
{ Report for 1832, pp . 132-137 ). — Tin* author separated from ground flax- 
seed a globulin, an albumin, a proteose, peptone like bodies, a proteid 
resembling both globulin and albumin, and a proteid not extracted by 
1 sodium chloride solution but soluble in dilute potash solution. The 
globulin was obtained in a crystallized form and it is believed in a pure 
j state. Analysis showed it to agree so closely in composition with the 
• globulin obtained from the squash seed as to leave no doubt of the 
identity of the two. 

In parr distillled water at 20 » (\ this proteid, whether separated from solution by 
cooling or by dialysis, is wholly insoluble, while in water at 40 it is very slightly 
soluble. In 10 per cent sodium chloride solution it is mostly soluble, a part (WVvPn 
“ albuminate ,r ) generally remaining undissolx ed, which, however, dissolves readily 
on warming the solution, and partly separates, on eooJing, in very iinely developed 
crystals. In glycerin diluted with water the substance separated by dialysis is 
wholly insoluble, either at 20 J or 40°, while the substance separated from a warm 
sodium-chloride solution is largely soluble at 20 n . 

It dissolves easily in 0.2 pci cent potash solution, and is thrown down by exact 
neutralization without change of eomposit ion or properties. 

This globulin, when separated hy dialysis, dissoh <\s in 10 percent sodium-chloride 
brine to a solution which, on heating, gives suecessixely thieo minute eoagula of 
other globulins at t»7 ( , 80°, and 88 , inspect i rely. 

Saturation with sodium chloride gives a small precipitate, which consists partly of 
these other globulins, for the filtrate from this precipitate, when diluted so as to con- 
tain 10 percent of sodium chloride, fields but a trace of coagulum on heating to boil- 
ing, while the precipitate itself dissolved in 10 per cent sodium chloride yields a 
solution which coagulates at the various temperatures observed in the solution belbie 
saturation. 

Saturation with ammonium sulphate and also with magnesium sulphate completely 
precipitates this proteid liom its solutions. 

The flax albumin was obtained from flic solution from which tlio 
globulin had been separated. This liquid gave no coagulum on heat- 
ing unless it was concentrated to a small volume. When this coagulum 
was removed by dialysis a precipitate was produced in the dialyzed 
liquid on the addition of about 2 per cent of sodium chloride and a 
little hydrochloric, acid. This precipitate resembled an albumin in its 
solubility in water, and a globulin in that when precipitated by salt and 
acid it formed an acid compound soluble in water nearly or wholly 
free from salts. It was precipitated from such solutions by neutraliza- 
tion with sodium carbonate. Similar substances found by Chittenden 
aud Osborne in the maize kernel were described as albumins. 

With this albumin there was precipitated a. proteose closely resem- 
bling in composition the deutervitellose obtained by Chittenden and 
Hartwell from the crystallized proteid of the squash seed. 
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“The composition of the peptone and that of a small amount of profceid 
extracted by potash water after exhausting flax meal with sodium-chlo- 
ride solution could not be determined.” 

All attempts to determine the amount of these various substances 
failed because of their change while in solution to nonproteid bodies. 
The author is unable to state exactly the factor for calculating the pro- 
to ids in flaxseed from the nitrogen found, but from his studies is led 
to believe that the factor 5.55 (instead of* (>.25) is not far from correct. 

Crystallized vegetable proteids, T. B. Osborne (Connect tout Stale 
Sta. Report for 1tff)2,pp. 13S-113 ). — The author reviews the literature 
relating to this subject and calls attention to the lack of definite, reli- 
able knowledge regarding the composition and properties of certain 
crystallized proteids. He reports the results of comparative studies on 
the crystallized globulins of the Brazil nut, oat kernel, hemp seed, 
castor bean, squash seed, and flaxseed. The crystallized globulins of 
the oat kernel and the Brazil nut are. he believes, distinct substances. 
This belief rests, aside from slight differences in composition, on differ- 
ences between the solubility of the two substances in distilled water 
and the behavior of their solutions in brine towards sodium chloride, 
magnesium sulphate, and heat. The behavior of the two bodies is in 
each case strikingly different. 

The crystallized globulins of the hemp seed, castor bean, squash seed, 
and flaxseed are almost identical in composition and very similar in 
behavior towards reagents and heat. 

“ It is at present impossible to assert that these four globulins are 
the same, but since differences exist between different, preparations of 
globulin from the same seed as groat as those found among the globu- 
lins of these different seeds, the writer is disposed to consider these 
four globulins as identical.” 

Proteids of the wheat kernel, T. B. Osborne and O. L. Vooruees 
(Connecticut State Sta. Report for 1H93, pp. 113-110). — The following 
proteids are described by the authors as occurring in the wheat kernel: 

(1) A Globulin belonging to the class of vegetable vitellins, soluble in saline solu- 

tions, precipitated therefrom by dilution and also by s.ituiat ion with magnesium 
sulphate or ammonium sulphate, but nofc by saturation with sodium chloride; 
partly precipitated by boiling, but not. coagulated at temperatures below 100° C. 
The wheat kernel contains between 0.6 and 0.7 per cent of this globulin. * * * 

(2) An Albumin, coagulating at 52°, which (litters from animal albumin in being 
precipitated on saturating its solutions with sodium chloride or with magnesium 
sulphate, but not precipitated on completely removing salts by dialysis in distilled 
water, kfc was found to form between 0,3 and 0.4 per cent of the wheat kernel. 

* * V 

(3) A Vrolcose, precipitated (after removing the globulin by dialysis ami the 

albumin by coagulation) by saturating the solution with sodium chloride, or by add- 
ing 20 per cent of sodium chloride and acidifying with acetic acid, * * * 

(4) Gliadin, soluble in dilute alcohol and forming about 1.25 per rent of the seed. 

* * * It is soluble in distilled water to opalescent* solutions which are precipi- 

tated by adding a very little sodium chloride. It is completely insoluble in abso- 
lute alcohol, but slightly soluble in 90 per cent alcohol, and very soluble in 70 to SO 
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per cent alcohol; it is precipitated from these solutions on adding either much 
water or strong alcohol, especially in the presence of much salts. Soluble in very 
dilute acids and alkalies and i>recipitated from these solutions by neutralization, 
unchanged in properties and composition. This proteid is olio on which tho forma* 
tion of gluten largely depends. 

‘(5) Qlutemn, a proteid insoluble in water, saline solutions, and dilute alcohol, 
which forms the remainder of the proteids of the wheat kernel, generally about 1 to 
4.5 per cent of tho seed. This substance is soluble in dilute acids and alkalies and 
is precipitated from such solutions by neutralization. * * * 

* Wheat gluten is composed of gliadin and gluten in. Both those proteids are neces- 
sary for its formation. The ghadin with water forms a sticky medium, which by 
the presence of salts is prevented from becoming wholly soluble. This medium 
binds together the particles of Hour, rendering the dough ami gluten tough and 
coherent. The gluten in imparts solidity to the gluten, evidently forming a nucleus 
to which the gliadin adheres and from which it is consequently not washed away by 
water. Gliadin and starch mixed in the proportion of 1 to 10 form a dough, but 
yield no gluten, the gliadin being washed away with the starch. The flour freed 
from gliadin gives no gluten, there being no binding material to bold tlie particles 
together so that they may be brought into a coherent mass. 

Soluble salts are also necessary in forming gluten, as in distilled water gliadin is 
readily soluble. In water containing salts it forms a \ cry viscid, semifluid mass, 
which has great power to hind together i ho particles of flour. The mineral constitu- 
ents of the seeds are sufficient to accomplish Ibis pm pose, for gluten can be obtained 
by washing a dough with distilled water. 

No ferment action occurs in tho formation of gluten, for its constituents aio found 
in the flour having the same properties and composition as in the gluten, even under 
those conditions which would be supposed incompletely remove antecedent proteids 
or to prevent ferment action. All the phenomena which have been attiilnited to 
ferment action are explained by the properties of tlie protends themsel\es, as they 
exist in the seed and in the gluten. 

Analyses of feeding stuffs {Connecticut State Sta. Report for 1*92, 
pp. 147-151). — Analyses of cotton seed meal, cotton seed feed, linseed 
meal, cream gluten, gluten meal, wheat feed, wheat bran, wheat mid- 
dlings, oat feed, Western corn meal, corn and-eob meal, hominy teed, 
kiln-dried starch feed, Buffalo kiln-dried sugar meal, malt sprouts, and 
buckwheat flour. 

Practical stock-feeding, T>. W r . Kilgore (North Carolina Sta . Bui . 
No. 90 , Apr. 14, 1893 , pp. 30). — This bulletin is devoted to a practical 
discussion of tlie composition of feeding stuffs, the functions of food 
nutrients in animal nutrition, digestibility of feeding studs, feeding 
standards, calculation of rations, fuel value of feeding stuffs, etc.. The 
discussions are supplemented by numerous tables showing the com- 
position and digestibility of feeding stuffs, the digestible food nutrients 
in different quantities of a large number of feeding stuffs, and tho 
results of tests of the digestibility of cotton seed products, the last taken 
from Bulletin No. 87 d of the station (E. S. It., vol. iv, p. 730). 

* Cattle-feeding, F. A. Gulley and M. Moss (Arizona Sta. Bui. No. 
8, Mar., 1893, pp. 10.) 

$fnQjp9i8 . — A comparison on native steers of feeding alfalfa and sorghum alone aud 
combined showed the best results from feeding the two together, and the next 
best from feeding alfalfa alone. 

2916— No. 11 5 
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Alfalfa and sorghum are mentioned as the two most profitable sources 
of cattle food on irrigated lands in Arizona. To compare each of these 
feeding stuffs with the other ami with a mixture of the two, three lots of 
7 native steers each were fed from November 18 to January 1, seventy* 
one days, as follows: Lot 1, sorghum alone; lot 2, alfalfa alone; lot 3, 
alfalfa and sorghum mixed. They were fed in separate fields, twice 
daily. The sorghum was n mixture of saccharine and non-saccharine 
varieties. It was cut as 1 He seed was ripening, shocked in the field, 
and fed whole. The amount of each food given was regulated by the 
appetites of the animals. During the trial the lot on sorghum gained 
29.8 pounds, the lot on alfalfa 78.3 pounds, and the lot on the mixture 
of sorghum and alfalfa 9<>.4 pounds per head, showing a decided ad- 
vantage from feeding the two foods together. 

Following this trial, the three lots were all fed to March I on alfalfa 
alone. During this time the largest gain, 13.2 pounds per head, was 
made by the lot which had jwcviously received sorghum; the next 
largest, 35.23 pounds, by the lot which had received alfalfa alone. The 
steers were very w r ild,so that much difficulty was experienced in weigh 
ing the individuals of each lot separately. This was done, how ever, 
on several dates. The results of these weighings show that. u without 
exception the wildest steers in each lot made the least gains.” 

In this experiment alfalfa alonu ghos a much buttoi result Ilian sorghum alone, 
hut the combination of the two is supenor to oitlrnr tod singly , and this is wliat 
might he expected, judging the two footling studs from then clietiiicul composition. 

Sorghum — stalks, leaves, and seed — isiiih in carbonaceous hut doiicient in nitrog- 
enous matter for a complete food. 

In considerable experience in feeding cattle with sorghum, it has always given 
good results, hut we have always fed it with grain of some kind, or cotton seod and 
its products. * * * Wo piefei the large sweet vaiieties for cattle-feeding. We 

found this winter — and it agrees with oui experience in Texas and in Mississippi — 
that the cattle would eat the stalks ot the sweet \ ariettas nearly clean, \slnlo of the 
non-sweet kinds they would eat the heads, some ot the leaves, and reject most of 
the stalks. Feeding the two kinds together, they take the sweet first. 

The article concludes with some general remarks on the care and 
feeding of cattle in Arizona and the results of some experiments previ- 
ously made at the Texas Station and reported in Bulletins Bos. 0 and 
10 of that station (13. S. R., vol. I, p. 152; n, p. 175). 

Cost of milk production, II. II. Winu (New Tori: Cornell St a. Bui. 
No. 52, Mny, 1W)3, pp. 19-71, figs, i) — The interest which attaches to an 
accurate determination of the cost of producing milk and butter under 
ordinary circumstances led to keeping an individual record ibr the 20 
cows of the University herd for one year, from January 15, 1892 to 
January 14, 1895. The food was weighed separately ibr each cow at 
each feeding and charged to the animal consuming it, and the milk was 
weighed at each milking and credited to the animal producing. Weekly 
composite samples of the milk of each cow wore tested l>y the Babcock 
milk test. The cows ranged in age from 2 to over 7 years at the be- 
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ginning of the trial. There were 1 1 thoroughbred and grade Ilolsteius, 
7 thoroughbred and grade Jerseys, and 2 common grade cows, evi- 
dently partly Shorthorn. 

The plan usually followed at the station has been to have the cows 
in milk for about ten months each year, and the tabulated results show 
that this was usually the ease with the cows in this trial. 

The food during the winter was hay, silage, roots, wheat bran, 
cotton-seed meal, and corn meal. In the summer the cows were at pas- 
ture and received a liberal allowance of a mixture of wheat bran and 
cotton seed meal, supplemented by soiling crops when the pasture 
became dry. 

The tabulated results show the yield of milk and fat of each cow for 
one year and the yield by months, the food eaten, cost of lood, consump- 
tion of dry matter in winter months, dry matter eaten per 100 pounds 
of milk and per pound of fat, the relative yields of the several breeds, 
etc. The average yield of milk for the whole year was 7,2411 pounds, 
and of butter fat 285 pounds per cow. The milk yield varied w ith differ- 
ent animals from a little less than 3,000 pounds to over 11,000 pounds, 
and the butter fat from 150 pounds to 130 pounds. Making allowance 
for the loss of fat in skim milk and in buttermilk, it is calculated that 
the average annual yield of the herd was 332 pounds of butter. 

The cost of milk production was based ou the following prices: Hay 
$0, silage -it 1.75, roots $2, wheat bran $18, cotton seed meal $25, 
corn meal $20, corn stalks $3, and grass cut and carried to cows $1.75 
per ton ; oats 35 cents per bushel ; and pasturage 30 cents per w eek. Ou 
this basis the cost of food per 100 pounds of milk ranged from 44 cents to 
$1.48, and aveiaged 02.5 cents; and the cost of food per pound of fat 
ranged from 11 to 27 cents, and averaged 15.8 cents. The tabulation 
of the cost by months shows that the cheapest milk was produced 
while the cows were at pasture. The milk and fat both cost the most 
during the mouths of March and April, and t he least in June. “We 
have found that in the three months of April, August, and November 
we have the greatest difficulty in getting a satisfactory return for the 
amount of food used.” 

The calculations of the amounts of dry matter eaten were only made 
for the time the cows were stall-fed (November to April). The dry 
matter eaten per 100 pounds of milk ranged from 74 to 1 48 pounds and 
averaged 104 pounds; and the amount consumed per pound of fat in 
the milk ranged from 17 to 7 1 pounds and averaged 27 pounds. 

Our records of this bcrtl for the jear sue in to us to warrant the following conclu- 
sions : 

(1) With a fairly good herd, carefully fed and kept, inilk can bo produced for 65 
cents per hundredweight and fat for 16 cents per pound as regards the cost of food 
consumed. 

(2) That individuals of the same breed vary moio widely in milk and butter pro- 
duction than do the breeds themselves. 
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(3) Tho larger animals consumed less pounds of dry matter per 1,000 pounds live 
weight per day tlian did the smaller animals. 

(4) In general, the host yields of fat were obtained from cows that gave at least a 
fairly large flow of milk. 

(5) In genoial, the cows consuming the most food produced both milk and fat at 
the lowest rate. 

(6) For the production of milk and fat there is no food so cheap as good pasture 
grass. 

Sheep husbandry for Wegt Virginia, A. D. IJorifiNS (West Vir- 
ginia Sta. Bui. No. 30, pp. 09-113). — This consists of an address on 
profitable lines of sheep husbandry for West Virginia, which was 
delivered at fanners' institutes in four different places; extracts from 
notes taken liile traveling in West Virginia and in Europe; and a 
summary of the answers received to a circular letter making inquiries 
regarding the sheep industry of the different sections of the State. 

Tho pi icon of recorded ranis as reported from different so< tions range from $5 to 
*$75, or an a\ era go of about $25. The prh es for unrccoidod mum as reported, range 
from $2.50 to $35, or an average of about $12. 

The prevailing diseases, paiasites, etc., as icportcd, were as follows, their preva- 
lence being indicated in the order m which they are line given: Catarrh (including 
what is termed rot), foot iot, grub in the head, body scab, paper Hkin, swelled jaw, 
ticks, stretches, dinriliea, head sjabs, liver fluke, hmg worms, amrruia. murrain, 
liis, maggots in wool, pulling wool, “ neglect, ” and “ starvation. v 

Ninety-one eonespondents reported tliai sheep were more profitable than any 
other 1 arm product; tin ee claimed the hugest profit for the dairy; one that oattlo 
paid best, one that slice)) ami cattle combined weio tho most profitable, while thir- 
teen did not ansvv or. 

Feeding experiments with capons (Note York tftate Sta. Bui. No. 
53, n.ficr Apr., I S93^ pp. 193-323, pUtte* 11.) 

Synopsis . — An account of feeding expeiiineuls with capons of different breeds of fowls, 
comparison of capons nud eockeieK and comparisons ot rations having wide and 
lairow nutritive t alios. Capoiu/ing is reeomtuendod as profitable. The larger 
breeds of fouls should be used for this purpose. Cockerels made equally as 
good gains as capons, but the latter commanded a higher price per pound, giv- 
ing a considerably larger net profit. Corn meal and skim milk gave fully as 
good results as wheat bran and skim milk (narrower ration). 

The breeds of fowls represented were Light Braluna, Buff Cochin, 
Plymouth Book, Black Langshan, Indian Came, and crosses of Indian 
Game with Light Brahma and wit h Buff Cochin, and of White Plymouth 
flock with Black Minorca. The weight of the cockerels when caponizod 
ranged from 2.7 to 4.8 pounds, and averaged 3.8 pounds* While the 
lighter birds recovered from the operation much more rapidly, the 
heavier ones after recovery made the more rapid and profitable growth. 
Only one bird was lost during two years as a direct result of caponizing, 
and this was through lack of care after the operation. The average 
loss of weight from the thirty-six hours of fasting and the operation 
was 11.2 per cent. As a rule this lost weight was fully recovered in 
from five to seven days. 

During the first season (18fil~ ? 02) the food given was skim milk, 
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wheat, corn meal, alfalfa forage, dry hone, and a mixture of 5 parts by 
weight of wheat bran, 1 of linseed meal, 1 of wheat middlings, and 4 of 
gronnd oats. The second season (BSJkJ-’OB) it consisted of skim milk, 
wheat, corn, alfalfa forage, beets, corn silage, and a mixture of 5 
parts by weight of corn meal, 1 or li parts of linseed meal, mull each 
of ground oats, wheat bran, and wheat middlings. The nutritive ratio 
of the food was about 1:4 or 1:5. The composition of the various feed- 
ing stuffs used is tabulated, as are also^thc amounts of food eaten, the 
gains in live weight, cost of gain, etc. 

The results are graphically illustrated by diagrams, and cuts are 
given of capons of various breeds. 

Among the author’s general observations are the following: 

While capon* continue to command so in util high* * prices than the average of 
poultry of the same weights it will probably be* found more profitable to cuponize 
surplus cockerels of the huger breeds after tin* high brmlei prices of spring and 
early summer have dropped— especially where cheap iood is mailable. With the 
fancier, of course, whose time is oeeupiod m the production of breeding and exhi- 
bition stock, the earlier the surplus < hicks aie disposed of, the better. 

The labor required in feeding capons is less than with .\oung clucks. The cost of 
caponizing is small where expeit services < an he obtained and an expert should bo 
employed where possible. Tin* methods of operation can be learned from the printed 
instructions accompanying several of tin* different sels of instruments advertised 
and sold, but any one endeavoring to teach himself should operate on several dead 
eockorels before attempting to operate oil a live one. 

It is better, of course, to use only the larger breeds for capons. The Brahmas 
and Cochins are among the best, hut while these breeds furnish poultry of superior 
size and excellent quality there is, compared to the Game, an imdcMiuhlc deficiency 
of breast development which is plainly noticeable in the dieted fowl. * * * 

A cross of the Indian Game gives neatly as large towlsas the pine bleed with much 
of the Game shape. This cross can probably be list'd w ilh nd\ untage, for the Indian 
Game, while larger than the pit Game, has little of the lighting spirit of the latter, 
and having yellow skin and legs will not interfere with the common prejudice in 
that direction. * * * 

Skim milk can be profitably fed to capons and if sweet in large quantities. If 
sour, very little should bo fed. It. is very important that the dishes from which 
milk is fed should he cleaned often and scalded occasional I ,\ . 

A variety of food should be given to capons as well as to other fow ls, and rations 
somewhat similar to those fed in these experiments will give good Jesuits. With 
equally good lots of birds, rations di tiering somewhat (but not excessively) in the 
proportion of nitrogenous to non -nitrogenous constituents will not make much dif- 
ference in the growth. * * * 

The cost of feeding capons after they have, nearly reached their full size is approx- 
imately 5 cents per day for each 100 pounds live weight. The advisability of hold- 
ing those of middle-weight breeds after reaching 7 to 8 pounds weight or the 
larger breeds after reaching 9 to TO pounds w eight will depend ujmu the prices to bo 
obtained. 

Cockerels vs. capons (pp. 2 12-218). — A lot of Buff Cochin cockerels 
*was fed simultaneously with the Buff - Cochin capons in the above trial, 
to compare the growth and proiit. The cockerels and capons were 
alike in parentage, age, and previous treatment, and received similar 
food daring the trial. The caponizi ug took place when the birds weighed 
about 44 pounds. 
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The cockerels made the more rapid growth, but consumed more food, 
so th^t at 9 pounds weight they had cost about 0.7 cent per pound more 
than the capons. Above 7 pounds the capons commanded about 5 cents 
per pound more than the cockerels. The excess of the market value 
of the birds over their actual cost increased quite regularly up to 0 
pounds, when it averaged 37.7 cents per fowl for the cockerels, and 04.4 
cents for the capons. The difference in profit was due to the higher 
market price which the capons commanded. 

Corn meal vs. wheat bran (pp. 2L9-222). — Two mixed lots were fed alike, 
except that one lot had corn meal and the other wheat bran. The nu- 
tritive ratio of the food of the former w r as 1 : 4.8 and the latter 1: 3.8. 
Both lots made profitable gains and the difference was only slightly in 
favor of the corn meal. 


DAIRYING. 

E. W. Allen, Editor, 

Variations in milk, E. II. Farrington (Illinois St a. Tivl., No, £f, 
Feb., 189.% pp. U7-171). 

Synopxis. — Tlie results of observations on tlic milk of fi cows during one period of lac- 
tation. Tito butter fat was found to he the most changeable constituent. The 
percentage of feolids-not-fat wan quite uniform. Both Mere higher in the last 
part of* the period of lactation than in tlio first part, when the milk > ield wan at 
its maximum. A giadual increase of the grain feed from 12 to 21 pounds a day 
per head and the change from stable to pasture feed each increased the jiold of 
milk, hut bad very little if any etlect on its quality. Caleulaf ions of the pro- 
ductiveness of cows from tests made daily and at inteivals of 7, 10, 15, and 20 
days are also given. 

The object in view in making these observations was to study the 
productiveness of different eows of the herd, to note the changes in 
yield and composition of milk during one entire period of lactation, the 
changes in live weight of the cows, the changes accompanying the feed- 
ing of an unnsally large amount of concentrated food, and the individual 
peculiarities of the cows exhibited when there w as a change of food, of 
weather, of surroundings, etc. 

There were six eows, 1 .1 ersoy, 2 Holst eins, and 3 Shorthorns, all 
average animals. The trial began duly 6, 1891, and ended October 14, 
1892. The weighing and testing of the milk of each cow began about 
two weeks after calving. The milk from each milking was weighed, 
and a mixed sample of the morning’s and night’s milk of each day was 
tested with the Babcock machine. The milk of one cow (Jersey) was 
sampled and tested after each milking. Besides this an analysis was 
made of composite samples of each cow’s milk every seven days. There 
were a few days during the trial on which these tests were not made, or 
were lost. The food of the cows from May 1 to November 1 consisted 
of pasturage in a blue- grass pasture with green corn fodder or dry com 
fodder, hay, cracked corn, and a little oil meal as the pasture dried up* 
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From November 1 to December 25 they received hay, silage, broken ear 
corn, and linseed meal variously combined. December 25 the cows were 
divided into two lots to note the effect on the milk of a gradual increase 
of the grain ration. Lot 2 was given a ration of silage, hay, oat straw, 
and broken ear corn, or a mixture of corn-and eob meal, wheat bran, and 
linseed from whieh tin* bra n wa s dropped toward spring. The grain 

ranged from 12 to 20 pounds per head. April 14 to 50 this lot received 
22 pounds of hay and 0 pounds oflinseed meal per head, and from that 
time were on pasturage alone. Lot 2 received similar kinds of eoarse 
fodder and grain, but the grain was gradually increased from 12 to 24 
pounds per head, the latter quantity being fed for two months. The 
change from this grain ration to past mage alone was made gradually. 

The statements given in the bulletin are a\erage results for each eow 
and not the daily record. These are fully discussed and illustrated by 
diagrams. As showing the total production of each eow, the following 
summaries are given : 


'Jotal prodaeUon and average < ompomiion of milk. 
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The biitiei fit >sas the most fhangeuhle constituent of flu* milk. The per cent of 
BoliriH-uof-fat was quite uiiiionn. Roth were higher in tlu- In-stpait of the period 
of lactation than in the fust when the cows woto iiesh and the maximum quantity 
of milk waa pioducod. Thia was eapeeiaffv true of tho tat. Ah the a< tnity ot tho 
milk glands gradtialh declines until the lion of milk ceases, the formation of the fat 
seems to hold out better tha?i the other constituents of the milk. 

Calculated for a uniform live weight of 1,00(1 pounds, the production 
was as follows: 


Yidd of mill and butler per 1 ,000 pounds, lire weight. 




Ago, 

’S johl fot whole 
milking pen ml. 

Yield lor 300 days. 

i 

Yield per day. 

No. 

Breed. 

dul>, 









1891. 

Milk. 

Butter. 

Milk. 1 

Butter. 

Milk. 

Butter. 



Tedi* 

Pound'* 

Pound*, 

2*Qvnd*. 

Pound*. 

Pound* 

Pound*, 

1 

tTeraey 

3 j 

ft, 870 

35ft 

ft, 739 j 

345 

19. 13 

1 13 

3 

Shorthorn 

3 

0, 00ft 

208 

4.248 I 

186 

14 16 

0 62 

10 

Shorthorn * 

8 

3, 375 

158 

3 048 

141 

10. 10 

0 47 

13 

Shorthorn 

7 

2,014 

318 

2 292 

102 

7 04 

0 34 

4 

Holstein 

8 

4. 432 

J75 

4, 782 

189 

15 94 

0. 63 

ft 

Holstein 

8 

0 , 742 

298 

0,279 

270 

20 93 

0.92 
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The total amount of milk and butter produced per 1,000 pounds live freight la cal- 
culated by multiplying the yearly product by 1,000 and then dividing by the average 
live Height of the cow. Thin result divided by the number of days which the cow 
was milked gives tlie figures per day, and multiplying these by 300 shows the per- 
formance of each cow for the same live weight and length of milking period. When 
these cows are compared on this basis the figures for weight of milk produced, place 
them in the following order: No. 5 first, No. 1 second, No. 4 third, and then No. 3, 
16, and 48. Comparing them as butter producers per 1,000 pounds live weight and 
300 days milking period, puts No. 1 in the front rank, No. 5 second, and the others 
in the following order: No. 4, No. 3, No. 16, and No. 18. 

The difference in value to the owner of two cows like No. 1 and No. 18, whose feed 
was the same, which were milked the same length of time, and were of uniform 
weight, but produced 345 and 102 pounds of butter, respectively, teaches a lesson iti 
profit and loss and slious what contrasts can be often found, probably, when cows, 
records are investigated by weights and tests. 

With reference to the effect of changes in the food of lot 2 on the yield 
and composition of the milk, the following table showing the digestible 
food nutrients eaten and the milk produced summarizes the results of 
this observation : 

Nutrients consumed and milk produced during the several feeding periods. 





Digestible nutri- 
ent « consumed 
daily per head. 

Yield and composition of milk. 

GW No. 1. 

Cow No. 3. 

Cow No. 5. 

* 


Footling periods 

1891 -92. 

3 

is 


2 

2 

V. 

Composi- 

tion. 

’ey 

Vs 

Composi- 

tion. 

1. 

Composi- 

tion. 

1 



% 

u 

PM 

t a 

Fat. 

>* 

73 

Q 

Sol- 

ids. 

Fat. 

jk> 

R 

Sol- 

ids. 

Fat. 

*5 

R 

Sol- 

ids. 

Fat. 




Lbs. 

Lbs 

Lbs. 

Lbs. 

P. et . 

r. ct . 

Lbs. 

P.ct . 

r. et. 

Lbs. 

P.ct. 

P.ct. 

1 

25 

days to Doc. 25 

1. 13 

9.51 

0 51 

10.7 

13. 89 

4. 64 

3L5 

12. 73 

3.81 

25 1 

12.32 

3.58 

2 

12 

da\ s to Jan.t» 

1. 04 

12 G3 

0. 77 

18 4 

14.44 

5 24 

14.8 

13 14 

3.76 

29.0 

12.43 

3.88 

8 

27 

days to Feb 2 

2 45 

12. 70 

0. 92 

19.9 

14 25 

4 91 

16.3 

13. 10 

3.57 

31.1 

12.30 

3. 71 

4 

15 <l.*n n t o Fob. 17 

2.08 i 

14.51 

1 1G 

19 5 

14.18 

4 48 

16.6 

13. 21 

3 54 

80.7 

12 47 

8 55 

5 

51 

da vs to Apr. 8 

3 50 

16 34 

1.20 

37. 6 

14. 50 

4 81 

14.9 

13. 36 

». 79 

27.8 

12.43 

3.54 

6 

6 days to Apr. 14 

2.73 : 

14.08 

1. 08 

18.6 

14. 45 

5.00 

15. 2 j 

13. 12 

3. 70 

26.2 

32. 10 

3.39 

7 

1C 

days to Apr. 30 

2.21 1 

11.80 

0. 87 

13.6 

15, 60 

5.97 

32. 5 

13 71 1 

4.27 

1ft 4 

13. 14 

4.02 

8 

81 

days to Juno 3 

(*> 

(*) 

n 

16. 0 ! 

15. 10 

5.20 j 

1 

14.5 j 

13.79 

3.66 

22.5 

12.00 

8.40 


* Luxuriant blue grass pasture. 


The milk of each cow increased in quantity from period^ 1 to 3. This increase 
amounted to 3 pounds per day for No. 1, 5 pounds for No. J, and 6 pounds for No. 5. 
The average pei cent of solids was greater in period 2 than in 1 in the milk of Nos. 
1 and 3 and but very little different in that of No. 5. The per cent of fat increased 
in the milk oi Nos. 1 and 5 but decreased in that of No. 3 during period 2. After this 
time no great change in quantity or quality is noticeable in the milk of any of the cows 
until period 7. There was a slight decrease iu the daily yields of milk during the 11X 
days between December 25 and April 14. This represents about one third of theperiod 
of lactation, and it is probable that there would have been a much greater decrease if 
tlie feed had been less. Tlie table shows that the quality of the milk did not increase 
by this long period of feeding, which kept the quantity from decreasing, as it would 
naturally have done with the progress of the lactation period. There is very little 
difference in the per cent of solids and of fat iu the milk of the second and sixth 
periods, although during the intervening periods a ration very rich in both protein 
und fat had been fed for 93 days, # 
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The record of each cow shows the same changes in the millc in periods 7 and 8. 
The nutrients in the daily feed were reduced nearly to the standard in period 7. 
The daily uiilk yield of the difleient cows decreased from li to 7 pounds, but the 
richness of the milk increased in every ease. This amounted to about 1 per cent 
gain in both solids and fat in the milk of No. 1, and 0.5 per cent to 1 percent in that 
of Nos. 3 and 5 The difference in feed was a substitution of 10 pounds hay for 12 
pounds corn -and-cob meal. This made a reduction of 1.5 pounds dry matter, 0.5 
pounds protein, and 0.21 pounds fat in the dailj ration per head, and a difference in 
the coarseness of the feed represented by a change fiom Impounds grain with 12 
pounds ‘hay to G pounds grain with 22 pounds hay. This ration was fed only six- 
teen days, and the indications are that if continued the cows would have soon gone 
dry in milk. When pasture feeding began there was an inciease in the yield of 
milk from each cow. The quality of the milk decreased from what itJiad been dur- 
ing tho sixteen days of period 7, which immediately preceded; but the percent of 
solids and of fat in the milk was about the same in the month of May on pasture 
feed as it had been during tho winter when the cows werfi^ stable fed on a grain 
ration. * * * 

Twice in the period of lactation of those cows quite a sudden change "was made 
in the flow of milk — first, when tho grain fed was increased during the winter stable 
feeding, and, second, when the cows were turned out to x>asturein the spiing. * * * 

The grain ration was increased December 25, and the change from stable to pas- 
tille made April 30. All the leeords show that the increase of feed w^as accompanied 
by a considerable increase in the pounds of milk piodueed and consequent ly in the 
pounds of solids, fat, and solids-not-fat in the milk; but w T itli the exception of one 
or two days there weie no greater changes in the percentages of fat in the milk 
after the increase of feed than before it w r as made. There was, however, a slight 
increase in the per cent of solids-not-fat in the milk of all the cows dining the latter 
pait of January when t lie im reused grain ration had been fed about a mouth. h * * 

No. 1 gave 8 pounds moie milk January 4 than December 25. No. 3 increased 
from U pounds Deccmhei 25 to 1 January 9, and when she went from stable to pas- 
ture fetMl she gained in four da\ s ncuil> G pounds of milk per day. The diagrams 
show that these cliungis in feed stimulated the milk production of the cows so that 
they each gave fromG to 10 pounds more milk per day than tbtes had been produc- 
ing; but tlic qualify of the milk was changed very little. The tables giving the 
record of each cow for the W’hole milking period also show that the milk was of the 
same uniform quality peculiar to the cow m every month, except the last ones when 
the cows were drying up. The average per cents ot solids and of fat in the milk 
produced each month of the lactation peiiods do not show so great variations as 
were observed in some of the different feeding periods, which w ere considerably 
less than a month in length. 

When the feed w r as decreased the yield of milk w as diminished and the per cent of 
fat and solids m the milk w r as somewhat increased for a short time. 

When the pasture is abundant the amount of feed eaten is regulated by the cow, 
and her milk product is probably then controlled by lier natural capacity. If the 
quality of the milk is not changed by different amounts of grain feed twin w hat it 
is on full pasture feed, it seems safe to assume from this evidence that the per cent 
of solids and fat in a cow’s milk are not greatly influenced in one period of lactation 
by an increase of feed. The complete records of all these cows show some peculiari- 
ties in the milk production that are characteristic of each one and others that are 
common to all. 

There wore a few days during the milking periods when the milk was very much 
richer or thinner than ordinarily, hut it soon returned to the quality peculiar to the 
cow. An inapoction of the daily weights and tests made during the w hole period of 
lactation of each of the cows shows that four different combinations of quantity 
and quality can be found in tho milk of some of the cows— more and richer, more 
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*m<l thinner, lesfcaud richer. and loss ami -thinner milk than wa3 produced on ike 
day before. Kuril <*lmng<» were rare, but they show that it is entirely uiwlimsftible 
to assert that what one cow lias done in this way another always can or will do. 

In connection with these observations the productiveness of the in- 
dividual dows was estimated from tests made at intervals of seven, ten, 
fifteen, aud thirty days during the period of Jactation, and the result 
compared with those from the tests made daily. This was done to as- 
certain approximately how often tests should be made to judge cor- 
rectly of the productiveness of an animal. 

The average of all the results shows that weighing and t< sting the milk ever\ sev- 
enth day gave k with these si\ < own 08 pci tent of the total milk and 98 per cent of 
the total butter fat; 98 per cfiit of the milk and 99.1 pci <i»nt of the butter fat 
whon weighed mid tested every tenth day; 97.0 per cent of the milk ami 98.5 per 
cent of the butter fat when weighed and tested mer,\ lilteentli da,\ ; and 90.1 per 
cent of the milk and 97 per cent of tlie butter fat when weighed and tested e\eiy 
thirtieth day. 

Analyses of creamery and private dairy butter (Connecticut Mate 
8ta. Report for lW2,pp. ISO, 1S1 ). — Analyses of 11 samples each of 
creamery and private dairy butter exhibited at the meeting of the (Vue 
ncetieut Dairymen’s Association in 1K92. The average composition of 
these samples and a number of others reported previously, making 
17 analyses of creamery and 22 of private dairy butter, is summed up 
as follows: 

Analyse* of halter. 


Wfltor ... 

Salt 

CUMl .... 

Vat 


I ii.tnurv built) J’m «(<« tl.uiy built r 


\m r.igt 


liuu“<> ot 
< (tiM)insi I ton 


Amm i'»(» 


of 

j t oin position. 


/V) (ml J*n < (/if , / V ) c< n t 7't t rent 
10 (b- U r . to I * M 10 h7 I b 2 to V 2 

I 17 J I In 1 s | ! 10 i 0.7 to a 5 

111 O o |o II 1 JO I 1 « to 7. 8 

so Cl j 0 to M 4 I >4 40 SO 7 to 87. 7 


100 00 


100 00 I 


Tasting cream and milk, J. M. Baktlktt (Maine M a, Rah No. i 
(second series), pp. 12, fly . /). — This bullet in brings together for practical 
use the teachings of work at tin* various stations on the testing of milk 
and cream — taking the sample, measuring the acid used, using the test 
bottle lbreream and butter, and taking specific gravity of milk — and 
treats of the piactieal application of the results of such tests at cream- 
eries, cheese factories, and condensed milk factories. The Babcock test 
is recommended for general use. For testing cream the botMe with 
separable neck, described in Bulletin No. 3 of the station (E. 8. It., vol. 
Ill, p. 307), is preferred. 

“The writer has designed a bottle for determining the fat in butter, 
made similar to the cream bottle, except the middle portion of the neck 
is enlarged like a pipette. The small portions above and below the 
enlargement are graduated the same as the milk bottles. The range 
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of reelings is from 70 to 90 per cent fat, using 38 grams of butter. 
The efficiency of this bottle has not yet been tested.” 

Where the solids-uot-fat are to be- determined the author recommends 
the Quevenne lactometer and Babcock’s formula described in Bulletin 
No. 31 of the Wisconsin Station (K. H. If., vol. iv, p. J93). A table is 
given for fading the percentage of solids not J'ai from the percentage 
of fat and the Quevenne lactometer. 

The results are given of se\ oral comparisons of the gravimetric 
method and the method of calculation of solids-uot-fat. The averages 
for individual milk agreed within 0.1 per cent, and usually within 0.3 per 
cent on mixed, watered, and skim milk. 

Analyses of some American cheeses ( Connecticut State Sta. Tieport 
for 1892, pp. 156 , 157 ). — The following analyses are given of American 
cheeses. All were made in this country except the sample of 1 toque fort. 


Analyses of American chase. 



i 

Water. 

A «h, ex- 
eluding 
B.ilt 

Salt. 

Frot< in 
(N \«i) 

Fat. 

Organic 
item* and j 
othei mat 
tei s h\ 
diller 

1 Volatile 
tatty 
muds in 
2.5 p ama 
lat.* 



! 




enee 


i 

Per rent. 

Per ct nt 

f i 

1 T’er rent 1 

1 

Per cent , 

Per tent. 

1 er cent. 1 

i 

1 


,*14 88 

9 04 

f T» I 

21 O0 | 

1 :r> i o 

3 00 


Do 1 

:ui 7,"> 

‘1 04 | 

21 19 

35 12 

1 30 

14.0 

Do 

35 (i? 1 

2 0 5 

1 19 

24 00 I 

34 7 4 

1.77 

15.1 


29. K7 

2 80 

0 99 

28 31 | 
27 00 ^ 

35 02 i 

2 ti 


Pineapple cheese * 



Yellow , 4 months old 

30 o r> 

3. 29 

2 34 


33 20 

2 10 

13.4 

White Hinonlhsold 

28 01 

2 90 

2 14 

27. 12 

37 25 

2. r >2 

14 0 

Yellow, Hi mouths old 

25 <59 

3 ’7 

2 01 

28 8l 

30 70 

2 50 

12.0 

Yellow, ftyeniHoid 

11.02 

4 M2 

1 HO 

3t ir> 

4'* 20 

2 75 

13 K 

Skim milk cheese 

r»2. ir> 

2 47 j 

1.70 

20 31 

15 35 

2 01 

Hi 5 

Do 

53 OS 

3 09 


20 si 

13 80 

2 00 

14. 7 

UTeufelmtel cheese 

57. 25 

1.00 

1 42 

i r> o.i 

22 30 

2 94 

13.4 

Froninjje do lhie cheese 

00 20 

i n 

0 40 

1 15 94 

20 90 

J 1 37 

10 2 

Imitation Old Knj'lmh cheese 

20 74 

3 OH 

. 1 i 

, 30 12 

42 72 

1 27 j 

| 15.8 

Swiss cheese 

;n 7«) 


1 85 

20 12 

3£ 25 

1 77 

I 

Cream eheeso, Crown Brand 

:n 40 

0 45 

2 72 


57 9* 

2 20 


Limburger cheese 

42. 12 

1.59 

3 51 

23 00 

29 40 

0 38 1 

14. C 

Oheose made h,\ «l. Hold ridge. 

knrjiiefni't eliceHoj 

18.00 

3 70 

1.38 1 

32 10 

41.80 

1 *> *>< 
“• *-4 ; 


39 28 

1 53 

5. 27 | 

22 . 02 

29. 53 

1 i. 77 

9. 1 







1 



♦Volatile fatty no ids wore determined l>y Keiehert h method m 2 5 prams of the ether extract. The 
iigtireH represent cubic eoutimeters of tent It norm ft 1 potash solution requited to neutiali/o IhtMolatilo 
acids. Tho small quantity of volatile fatty acids found in Koquofort is prububl.v to be explained by 
th© decomposition of fats dm hip tho peculiar ripening process, 
t Imported. 

Summary of results of experiments made in the manufacture of 
cheese during the season of 1892, L. L. Van Hlykk (New York Slate 
Sta. Bui. No. 50, w. ser., Jan., 189,1, pp. 17-131 ). — This bulletin is a sum- 
mary of the experiments in cheese manufacture carried on by tlie sta- 
tion during the months of May, June, Jnly, August, September, and 
October, 1892. Previous and more detailed accounts of tliese investi- 
gations have been reported in Bulletins Nos. 43,43, 40, and 4 7 (uew series) 
of the station (E. S. K., vol. iv, pp. 305, 420, 575). Tho investigations 
are of unusual interest, since they constitute the most extensive 
Study of this subject ever undertaken in this country. It has been 
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attempted to study the various phases of cheese mauufacture through 
the season, both at cheese factories and at the station. Accordingly, 
experiments lasting from three to live days in each month have been 
carried on at five different cheese factories within the State, and also 
for from two to eight days in each month at the station. In all, 106 
experiments have been made, using over 200,000 pounds of milk from 
not less than 1,500 different cows, and manufacturing 21,731 pounds of 
cheese. Hence it is a reasonable claim for the results that they u rep- 
resent the average conditions that prevail in New York State more 
closely than any other data now existing.” 

The bulletin contains many valuable data accumulated during the 
investigation, such as the averages of analyses of milk used and of whey 
and cheese produced under various conditions of manufacture; the rela- 
tion of fat to casein, and to casein and albumin in milk; amount of dif- 
ferent milk constituents lost and recovered in cheese-making; yield of 
cheese and whey, etc. 

The general summary of the results of all the experiments in cheese- 
making during 1892 is given as follows: 

Conditions of manufacture , — The amount of rennet extract used for 1,000 pounds 
of milk varied from If to 9 ounces and averaged 34 ounces. The temperature of the 
milk w h on tlie leunet was added varied from 82 ; to 90 J F. and averaged a little 
over 84°. When the milk was in normal condition, the time of coagulation varied 
from eleven to forty minutes, and averaged over twenty minutes. The average de- 
gree of temperature to which the curd was heated after cutting was between 98° 
and 99° F. The time that passed between cutting the curd and drawing the whey, 
varied from one to over four hours, and averaged about two hours and fifteen min- 
utes. Tlie time that passed between drawing the whey and putting the curd in 
press varied from one to over four hours, and averaged about two and one-half 
hours. The time, occupied by the whole operation of cheese-making varied from 
three to over nine hours, and averaged nearly se\en hours. 

The composition of normal milk , — The milk solids in 100 pounds of milk varied dur- 
ing the season from 11.17 to 12.91 pounds, and averaged 12.00 pounds; the fat varied 
from 2.01 to 4.40 pounds, and averaged 3.70 pounds; the casein and albumen varied 
from 2.53 to 3.70 pounds, and averaged 3.14 pounds; the casein varied from 1.93 to 3 
pouuds, and averaged 2.48 pounds; and the albumen varied from 0.55 to 0.80 pound 
and averaged 0.60 pound. 

For each pound of albumen in the milk the casein varied during the season from 
2.6 to 4.9 pounds, and averaged 3.76 pounds. 

For each pound of casein and albumen in the milk the fat varied during the season 
from 1.07 to 1.33 pounds, and averaged 1.20 pounds. 

When the fat in tlie milk inci eased, the casein and albumen increased also, but not 
in the same proportion, as a rule; that is, the milk rich in fat contained somewhat 
less casein and albumen in proportion to its fat than did the milk poorer in fat. 

For each pound of casein in the milk the fat varied from 1.35 to 1.74 pounds and 
averaged 1 .50 pounds. 

Taking the average of the entire season’s results, the casein in the milk increased 
in just the same proportion as the fat when the latter increased. The casein aver- 
aged two thirds of Hie fat in amount. 

In milk from which a portion of tlie fat had been removed there were never more 
than 1.09 pounds of fat for 1 pound of casein and albumen, while in most cases there 
was less than 1 pound of fat for 1 pound of casein and albumen. The greater the 
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Amount of fat removed frbm nonmil milk the smaller was the amount of fat left, rel- 
ative to the casein and albumen. 

In milk from which a portion of the fat had been removed there were never more 
than 1.35 pounds of fat for 1 pound of casein, while, in most cases, there were less 
than 1,3 pounds of fat for 1 pound of casein. The greater the amount of fat removed 
from normal milk, the smaller was the amount of fat left, relative to the casein. 

The greater the amount of fat added to normal milk, the greater becamo the 
amount relative to the casein and albumen together or to the casein alone. 

The results secured indicate that, in the case of mixed milk of herds of cows, the 
milk has been skimmed if it contains less than 1.05 pounds of fat for 1 pound of 
casein and albumen, * 

According to the results secured, we should be justified in saying that, in the case 
of mixed milk of herds of cows, the milk has been skimmed if it contains less than 
1,3 pounds of fat for 1 pound of casein. 

The composition of whey. — The amount of solids in 100 pounds of whey varied dur- 
ing the season from 6.43 to 7.55 pounds and averaged 6.92 pounds; the fat varied 
from 0.22 to 0.52 pound and averaged 0.3 1 pound; and the casein and albumen 
varied from 0.67 to 1,07 pound and averaged O.H.t pound. far as could be deter- 
mined indirectly, the amount of casein in the whey averaged about 0.15 pound and 
the amount of albumen about 0.70 pound. 

The composition of green cheese marie from normal milk. — The amount of water in 100 
pounds of green cheese varied during the season from 33.50 to 42.90 pounds and 
averaged 36.16 pounds. It was the most variable constituent of the cheese. 

The fat varied irom 30.81 to 37.21 pounds and averaged 34.33 pounds; the casein 
and albumen varied irom 22.11 to 26. 10 pounds and aveiaged 24,25 pounds; the casein 
(insoluble in water) varied from 20.67 to 24.37 pounds and averaged 22.68 pounds, 
and the soluble casein and albumen varied from 0.41 to 2.66 pounds and averaged 
1.57 pounds. The albumen ptobably did not exceed 0.10 pound in amount. 

For each pound of casein in the cheese, the amount of fat varied from 1.27 to 1.56 
pounds and averaged 1.42 pounds. 

In no case was the cheese made from skim milk found to contain over 1.27 pounds 
of fat for 1 pound of casein. The ratio of fat to casein decreased from 1.27 down- 
ward in proportion to the amount of fat removed from tbo normal milk. 

For each pound of casein in the clieeso the amount of fat varied from 1.58 pounds 
upward, according to the amount of fat added to normal milk. 

According to the results secured in our season's work, we should he justified in 
saying that, in the case of cheese made from the mixed milk of herds of cows, the 
cheese has been made from skimmed milk if it contains less than 1.30 pounds of fat 
fox* 1 pound of casein. 

Loss of milk constituents in vh esse- making . — The amount of milk solids in 100 pounds 
of milk that was lost in the whey in cheese-making varied during tho season from 
5,81 to 6.83 pounds and averaged 6.21 pounds; this was equivalent to from 43.57 to 
54.73 per cent of tho solids in the milk, with an average of 48.60 per cent. 

Tho per cent of the solids in the milk lost in the whey diminished as the season 
advanced. 

The amount of fat in 100 pounds of milk that was lost in the whey in cheese- 
making varied during the season from 0.21 to 0.50 pounds and averaged 0.31 pounds 
(nearly 5 ounces) ; this was equivalent to from 5 to 13 per cent of tho fat in tho milk, 
with an average of 8.38 per cent. 

The proportion of fat in the milk that was lost in cheese-making was entirely inde- 
pendent of the amount of fat in tho milk. The variations in loss were duo either to 
the condition of the milk or to some special conditions employed in manufacture* 

The amount of casein and albumen in 100 pounds of milk that was lost in the 
whey in cheese-making varied during the season from 0.61 to 0.94 pounds and aver- 
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aged 0.75 pounds (12 ounces) ; this was e<|ui valent to from 20.48 to 25 per cent of th© 
casein and albumen in the milk, with an average of 23.90 per cent. 

The proportion of casein and albumen lost in cheese-making was, in general, very 
uniform and was little influenced l>y Variation in the conditions of manufacture. 

We can not state results based upon definite data, but it is probable that in 100 
pounds of milk less than 0.10 pound of albumcu is reeoverod in cheese and that 
somowhat more than 0.10 pound of casein goes into the whey. 

Influence of composition of milk on composition of cheese. — In cheese made from nor- 
mal factory milk varying from 3 to 1.40 per cent of fat, there was a slight tendency 
for the fat to increase when the fat increased in the milk, but the increase of fat in 
the cheese was Very irregular and slight, as compared with the increase of fat in the 
milk. Green cheese made from factory milk should contain from 32 to 36 pounds of 
fat in 100 pounds of cheese. 

Green cheese made from factory milk should contain from 22 to 25 pounds of casein 
and albumen m 100 pounds of < heese. There did not appear to be any definite rela- 
tion between the amount of casein and albumen in normal milk and the amount of 
casein and albumen in cheese made from such milk. 

Influence of composition of milk on yitld of chase. — Fiom 100 pounds of milk, there 
were made during the season from 8.47 to 12.44 pounds of green cheese, the average 
being 10.12 pounds. From 8.01 to 11.80 pounds of in ilk were inquired to make 1 pound 
of cheese, 9.88 pouhds being the average. 

The amount of water retained in the cheese made from 100 pounds of milk varied 
during fhe season from 3.16 to 5.34 pounds and averaged 3.70 pounds. 

The amount of fat retained in the cheese made from 100 pounds of milk varied 
during the season from 2.77 to 4.11 pounds and a\ eraged 3.39 pounds. The v ariation 
in the amount of fat retained in Ihe cheese made from 100 pounds of milk followed 
very closely the \ ariation of fat m 100 pounds of milk. 

The amount of casein and albumen retained iu the cheese made from 100 pounds 
of milk varied during the season from 1.00 to 2.82 pounds and averaged 2.39 pounds. 

When there was an increase of 1 pound of fat in the cheese, there was, at the same 
time, an increase of 1 pound of water in the cheese and also an increase of about 
0.00 pound (9 A ounces) of casein and albumen, taking the average of the season’s 
work. 

Each pound of fat produced from 2.50 to 3.11 pounds of cheese, the average for the 
season being nearlv 2.75 pounds. 

Influence of skimming normal milk and adding cream to not mat milk upon the manu- 
facture of cheese. — The per cent of loss of solids in making skim milk into cheese 
was greater than w hen normal milk was used. The per cent of loss of solids in 
making into cheese milk containing added cream was less than when normal milk 
was used. The pioportiou of fat in milk that was lost ip making skirn milk into 
cheese was gieatei than that lost in making normal milk into cheese. The propor- 
tion of tat in milk that was lost iu making into cheese milk containing added cream 
was less than in case of normal milk. The proportion of casein and albumen lost in 
cheese-making was practically the same, whether skim milk, normal milk, or milk 
containing added cream was used. 

Cheese made from skim milk contained more casein and water relative to the fat 
than cheese made from noiinal milk. 

Cheese made fiom milk containing added cream contained less casein relative to 
the fat than cheese made from normal milk, and there was also a tendency to retain 
less water relative to the fat. 

When the milk was skimmed the yield of cheese from 100 pounds of milk was 
diminished at least by the amount of fat removed, and generally more, according to 
the amount of w ater retained. 

When cream w r as added to the normal milk the yield was increasod at least by th© 
amount ot fat added, and generally more, according to the amo unt of water retained. 
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Comparison of Cheddar and stirred-curd processes. — The losses in manufacture were 
essentially the same by both processes. The Cheddar process retained in the cheese 
a little moro water, on an average, and made a little more cheese, amounting to about 
2 pounds more of cheese for 10,000 pounds of milk. Mo difference in quality was 
perceptible in the cheese made b> the two processes. 

Effects of using high temperature in heating curd. — The higher temperature (106° F.) 
caused a somewhat increased loss of milk const iiuents in cheese-making. The yield of 
cheese was diminished by the use of higher temperature. The cheese made by heat- 
ing the curd at a high temperature was imperfect in flavor and lacking in firmness. 

Effects of using dijjennt amounts of rennet . — When double the usual amount of ren- 
net was used there wao slightly greater loss of milk constituents in manufacture. 
The yield was not quite as large in proportion to the fat in the milk when the larger 
amount of rennet was used. The cheese made with the larger amount of rennet 
appeared at the end of one month to have ripened more than that made with less 
rennet. 

Effects of cutting curd.— The loss of milk constituents in manufacture was essen- 
tially the same whether the curd was cut hard or soft. The yield was the same in 
proportion to the fat in the milk. The cheese was practically the same in quality. 

There was a smaller loss of milk constituents when the curd was cut coarse. The 
jield was decidedly greater when the eunl was out coarse, ow ing to retention of 
an increased amount of water. The cheese was salvy, owing to excess of water 
retained. 

Effects of tainted milk upon chetst -making. — The iino of tainted milk in cheese-mak- 
ing increased the loss of milk constituents. One hundred pounds of tainted milk 
produced one half pound less of cheese than did good milk. 'Hie cheese was infer- 
ior in quality, being impel feet in 11a a or and loose in texture. 

Effects of n tain ing natural gusts in milk . — The loss of milk < onstituents was notin- 
crcased. The yield was uounal in quantity . The quality was, in most cases, per- 
fect. 

Effects of exposing milk to foul odors. — ruder the conditions employed, the loss of 
milk constituents was not increased, but the expei iments must be regaided only as 
preliminary and the results arc not conclusive for geneial conditions. The yield 
w r as not affected. It was difficult to iind an t \ taint developed in the cheese, and it 
wan perfect in bod> ami text me. 

Effects of m rating milk bg sepaxito). — The loss of milk constituents was a little 
greater in the separated milk. The separated milk gave a smaller yield of cheese. 
The cheese made from milk act a ted by u scpai a tor was perfect in every it spect. 


STATION STATISTICS. 

Reports of treasurer and board of control of Connecticut State 
Station (Connecticut State Ufa. Rcpprt /or 1893, pp. ij-jcir ). — A finan- 
cial statement for the fiscal year ending June, 'JO, 1892, and a brief out- 
line ol‘ the work during 1892, the detailsof which arc reported in articles 
by tlic different officers of the station abstracted in this number of the 
Record. 

Fifth Annual Report of Georgia Station ( Georgia 8ta. Report for 
1893. pp. 7 ).— Brief general statements regarding the work of the sta- 
tion and a financial report for the fiscal year ending June 30, 1892. 

Eleventh Annual Report of Ohio Station, 1892 (Ohio Bta. 
Bui. No. 47, Dec., 1893, pp. vii-xli ). — Tins includes reports of the 
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board of control, treasurer (for the fiscal year ending June 30, 1892), 
agriculturist, entomologist, botanist, and chemist. These reports con- 
sist for the most part of brief outlines of the work of the year. A table 
of contents of the bulletins of 1892 is given in an appendix, and brief 
synopses of these are contained in the director’s report. During the 
year the station was removed from Columbus to Wooster. Much time 
was spent in putting the station in order at its new location. A green- 
house and insectary erected during the year are described, and plans 
are given. 

Fifth Annual Report of Texas Station ( Texas Sta. Report for 1892, 
pp. 277-285 ).— Brief outline reports on the work of the station during 
the year 1892 by the director and agriculturist., chemist, veterinarian, 
horticulturist, and meteorologist, with a financial statement for the 
fiscal year ending June 30, 1892. 

AGRICULTURAL STATISTICS. 

Application of chemistry to the agricultural development of 
Idaho, 0. W. McCurdy (Idaho Sta. Bui. No. 3, Mar., 1893, pp. 15).— 
A popular discussion of the history of chemistry, its application to 
agriculture, the composition of alkali soils, available crops for alkali 
soils, a description of the station laboratory, the lines of investigation 
to be followed, and directions for taking samples of water, soils, and 
plants for analysis. 



ABSTRACTS, OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


Grasses of the Pacific Slope, part II, G. Vasey (Pi vision of 
Botany , Bnl. No. 13 , June 1, 1893, pp. 60 , platen lO ). — This is a continu- 
ation of Bulletin No. 13 of this division, issued October HO, 1802 (E. S. 
Ji., vol. IV, p. 498). Many of the grasses are figured for the first time, 
aud the principal synonyms are given in cases where they exist The 
descriptions are by Mr. L. H. Dewey. 

The following species and varieties are described and illustiated: 
Ay ropy rum diver gens, Agrostis folios a, A . mwrophylla , A ret agrostis Inti - 
folia, Atropis lemmoni , Browns oreuttianus , B. suksdorfii, Cala magi ostia 
aretiea, C. neglect a, V. sylrestris , var. longifolia , Coleanthus subfilis , C< do- 
pod i urn penduhmm , Ihnthonia vaUjorniea , Desehampsia elongata , />. 
holciformis , Vupontia fisher i. 1). psilosantha, var. Jia reseats, Elymusare - 
norms, E. condensatus, E. tritieoidts , Festuea mierostaehys , P. subulata , 
F.viridnla , Olyeeria paucifora. Hystrix ealijorniea , JiW/w biomoides , 
if. bulbosa , if. frutescens , if. fug ax, if. harfonlii , if. strict a . Phippsia 
algida , Plcuropogon calif ornic inn, P. refract nm , Po« artiea, P. argentea , 
I*, bolanderi , P. eon finis, P. dovglasii , P. fendhriana , P. ghunaris, P. 
howcllii , P. kclloggii , P. maerantha , P. nervosa , P. pnlehdla, var. major, 
F. purpuraseens, P. thurberiana, P. unilateral is, Triset um barbalunt, an d 
Uniola palmer L 

Of this number the following are new species and varieties: Calama - 
grostis artiea, Festuea viridula , Poe conjinis , 7\ howellii , P. kclloggii, P. 
pulehella,v&v, major, and P. mi Hater at is. Poa howcllii is described by 
Yasey aud Scribner, P. unilateralis by Scribner, aud the others by 
Vasey. 

Record of experiments with sorghum in 1892, 11. W. Wiley 
(Division of Chemistry, Bui. No. 37. pp. Vo ). — Experiments in 1892 were 
conducted at Medicine Lodge and Sterling, Kansas, aud Calumet Plan- 
tation, Patterson, Louisiana. The end i n view in these experiments* was 
the improvement in percentage of sucrose and in purity of several varie- 
ties of sorghum. 
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At Medicine Lodge a parent cane of 1891, which had 1^8 per cent 
sucrose in the juice and a purity of 74.8, in 1892 gave 27 selections with 
20.93 sucrose and 81.5 purity. 

Collier led all other varieties in the average percentage of sucrose 
and was followed by McLean. The McLean variety ranked highest in 
purity, 77.99; Collier second, rvith an average purity of 77.13. 

The Orange variety gave the largest yield per acre, 13 tons, valued 
at $28.00. Colmau was second in this respect, yielding 9.02 tons per 
acre, valued at $20.75; Folger fourth, 8.72 tons, valued at $18.31; 
Collier sixth, 7.11 tons, valued at $10.35; and McLean thirteenth, 0.01 
tons, valued at $13.22. 

The report calls the attention o‘f the stations to the largo amount of 
seed saved from plants of high quality. The number of such selections 
for the four standard varieties appears in the following table: 


Sugar content and purity of selected heads of sorghum. 


Variety. 

Total nura- 

^selected! Average 
for piwpa 1 8UCrose - 
gat ion. | 

Average 

purity. 

Collier . 

i 

t Ter emt 
320 20 00 

\m , 39.20 

271 ( 17 12 

510 j 10.38 

; JVr cent. 

\ 82.5 

[ 81.7 

80, 0 
77.4 

Mrl/oan 

Colinan ... ..... 

Vftlgflr 



At Sterling, Kansas, Folger was found to be the best early maturing 
variety, being superior to Amber in yield per acre, sugar content, and 
general sugar-making qualities. The Collier variety is recommended 
as best for the more northern latitudes in which sorghum is grown for 
sugar. It has abundant foliage, slender canes, and light seed heads. 
The McLean variety has not as yet assumed a firmly established type. 
“There is no variety, of sorghum grown which gives as good results in 
the sugarhouse as the Colinan. * * * The relative position of 

leading varieties, based on their mean percentage of sucrose, from the 
analysis of average samples, is as follows : Collier, 18.43 ; Colmau, 17.79; 
McLean, 16.92; and Folger, 14.87. Tlieir relative posit ion, according to 
mean purity, is as follows: Colmau, 77.99; McLean, 77.47 ; Collier, 76.92; 
and Folger, 72.88.” As a result of five years’ experiments, McLean 
stands first in respect to maximum sucrose and purity and minimum 
glucose; Colmau stands seeond in maximum sucrose and purity and 
third in minimum glucose ; Collier stands third in maximum sucrose and 
purity and second in minimum glucose; Folger stands fourth in all 
these respects. 

Experiments were also made to dotermino the relative keeping qualities of the 
different variel ies. They wore out, and placed in small piles in a shady place, cov- 
ered with trash and this trash kept moist. 
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( ompanHQu of Keeping qualities of different vaneties. 
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The iol logins* table gi\es the i\ eiage analysis of flu* diffei c*nt \ane 
ties ol <ane hom the (uue tin j \\<h hist giowii by the Depaitinuit up 
to the present: 
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The following i tble gnes a coinpai ison ol \ audits giown at (\ilu- 
met Plantation, Louisiana. 


(ompauson of taiuhth of south am (junta at Cain nut Plantation Tomsiana. 
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In Louisiana a hotel of Column j>a\e 20.3 poi cent ol snciose 

with a puuty ol Sl.d: anolhei head 10.5 pei cont ot suciObC with a 
purity of 84.1. 

There was a slightly groatei avei ago weight m the dosnehered canes, 
but chemical analysis showed no diileieme between tliedesui keied and 
not desuckoled piautb. 
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Experiments in simp manufacture were also made, u The process 
which gave the best results at this station [Sterling, Kausas,] - * * # 
consisted in liming cold juice until a good defecation was had, and 
adding lime when necessary until the juice was decidedly alkaline and 
the color red. * * * Olay batter, like very thin mortar, was then 
added sufficient to increase the density of the well-stirred liquid about 
1° Baumd or 2° Brix. * * * From 1 pound to 2 pounds of dry clay 
to 100 pounds of juice was sufficient. Yellow or brown plastic clays 
were found to be the best. * * * The (dear liquid was then drawn 
off and run into a clarifying tank. Phosphoric acid was then added 
until blue litmus paper was slightly red, indicating faint acidity. The 
liquid was then heated nearly to the boiling point, skimmed and 
brushed, allowed to settle from half an hour to an hour, and drawn off. 
* * * The light-colored and clear juice was then tiltered. * * * 
The clarified liquor was then ready for evaporation, in which there were 
no scums of account, for the impurities had been removed in the clari- 
fication.” The amount of acid phosphate of calcium (superphosphate of 
lime) was about 1 gallon to 400 or 500 gallons of juice. 

u The milling of the fresh cut canes required less power, and gave 
better extraction of juice than the milling of the wilted canes. The 
juice of the unstripped canes gave more bulky sediments than the juice 
of the canes whose leaves had been removed, w hile the sirup was as 
good in quality from unstripped as from stripped canes, and as good 
from fresh cut as from wilted canes.” 

Organization lists of the agricultural experiment stations and 
agricultural schools and colleges in the United States (Office oj 
Experiment station#, Bui . No. 13, April, 18 ( U, pp. PJ3). — This includes 
a list of the governing boaids and working forces of the several 
stations; a list of the agricultural schools and colleges, with courses 
of study and boards of instruction; tables showing specialists in var- 
ious lines of work at the colleges and stations; the officers of the 
Association of American Agricultural Colleges and Experiment Stations; 
officers and reporters ol the Association of Official Agricultural Chemists 
of the United States; federal legislation affecting the colleges and sta- 
tions; regulations of the Post-Office Department regarding station 
publications; and an index of the names of college and station officers, 
with short biographical sketches. 

Journal of Mycology (Division of Vegetable Pathology , Journal of 
Mycology , vol. vii, No. 3, May 15 , 1893 , pp. 195-331, plates 15, figs. 3). — 
Briefly summarized the contents of this number are as follows: 

Experiments in the treatment of rusts affecting wheat and other cereals, 
B. I. Galloway (pp. 195-220). — Experiments were conducted at Garrett 
Park, Maryland, and Manhattan, Kansas, to ascertain (1) the effect 
on winter wheat of treating the soil with chemicals before planting; 
(2) effect of treating the seed with chemicals and hot water; (3) effect 
of fungicides applied in periods of two, ten, and twenty days from the 
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time of appearance above ground of the plants until harvest^ (4) same 
as above on spring wheat, oats, ami rye. The fungicides used were: 
Bordeaux mixture, ammoniaoal solul ion of copper carbonate, ferrous 
ferroeyanide solution, copper borate mixture, ferrie chloride solution, 
ferrous sulphate solution, cupric ferroeyanide mixture, cupric hydrox- 
ide mixture, potassium sulphide solution, flowers of sulphur, and sul- 
phosteatite powder. The formulas for preparation are all given. Treat- 
ing the seed and soil before planting did not reduce the rust, and in 
some eases was a positive injury to tin 1 crop. With our present appli- 
ances, spraying on a large scale will not pay. 

Notes on peaeh rosette , £7. F. Smith (pp. 280-232). — Investigations 
were conducted in Georgia on the transmission of this disease. A 
simple contact does not seem to be sufficient, but inoculations by buds 
and grafts, where there is an organic connection of tissues, will con- 
vey the disease. It can also be transmitted through the roots. Two 
to ten months are required as a period of incubation. 

Remedies for the almond disease caused by (U rcospora cireumseissa , N. 
J>\ Pierce (j>p. 232-332). — Tin* use of unimoniacal solution of copper 
carbonate or modified can celeste b\ a new formula is advised. In the 
new formula the ammonia is added before the salsoda and not after,* as 
in ordinary modified can celeste. 

Experiments in prerent in g itaf diseas(s of nursery stocks />. (J. Fair - 
child (pp. 210-204). — Experiments were conducted with Bordeaux mix- 
ture and ammoniaea! solution of copper caibonate for the prevention in 
nursery stock of the following diseases: Pear and quince leaf blight 
(Entomosporium maculatum h cherr\ and ]>Ium leafblight (( Sflindrospo - 
riumpadi))tiM\ apple powdery mildew {Fodosphwra ovycantha ). In every 
juHtancetlic use of the fungicides showed a masked effect, except in 
the case of the powdery mildew of the apple, where flu* results were 
negative, there being no disease on the unspiayed trees. In the other 
experiments Bordeaux mixture gave the best results. The use of the 
fungicides in most cases produced an in ci eased growth m the stock. 
No general rule can be established regarding the lesistant power of 
certain varieties. 

Experiments with fungicides in the removal of lichens from pear trees , 
Jlf. JH. Waite (pp. 204-208). — The author found, while spraying trees for 
a twig disease, that applications of Bordeaux mixture cleared the trees 
of their folioceous and erustaeeous lichens. The stronger formula is 
advised where the trees can be sprayed. The application with a brush 
of a very strong solution is advised where the lichens are abundant on 
small trees. 

Notes on fossil fungi, J. F. James (pp. 208-273). — -Notes on various fos- 
sils of uncertain determination. Some formerly considered as fungoid 
and now shown to be of different origin are cited, and the identity of 
others is brought in question. 

Descriptions of fungi (pp. 274-281), — The following new species of 
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fungi are* described by J. B, Ellis: Podaxon mexioanum, Uromyee s 
rhyncosporw , Puceinia microtia, P. montanensis, P. subcollapsa, Uredo 
eriocomcdy U . si mills, Tilletia rtcgispora, Asternia radians , Acanthostigma 
fraxini , Coniothyrium musctiolum, Stagonospora baccharidis , tSeptoria 
ampelopsidis , 8 . microspora, 8* leucostoma , 8 , pimpinellce , 8 . rumieis, 
Plilyctwna andersoni, Cylindrosporium staebydis , Stilbospora varney ana, 
and Tubereulina solan ieola. 

Descriptions and critical notes are given by Roland Thaxter on Uro- 
cyst is hypoxyis , Pliytoph tlwra pJiaseoli, Gymnosporangium nidus-avis, and 
Oos 2 >ora scabies, all of which have been previously described in the 
publications of the Connecticut State Station. 

New species of Puceinia and Uromyecs are described by S. M. Tracy, 
as follows: Puceinia aristidee , P. pallida , P. redfieldice , Uromyees andro- 
pogonis , U. eragrostidis, U.pantii, and U.hordei . 

Reviews of recent literature (pp. 282-289).' — A morphological, physiolog- 
ical, biological, and systematic arrangement of fungi, Wilhelm Zopfj 
Diseases and injuries to our agricultural crops, Oscar Kirchner; and 
Rust in wheat, report of conference at Sydney, New South Wales, 
June, 1891. 

Two pages are devoted to a list of errata in the previous index to 
literature. 

The index to mycological literature is continued on pages 293-331. 
The index numbers run from 634 to 1002. 

An agricultural survey of Wyoming, J. W. IIoyt ( Division of 
Statistics , Miscellaneous Report No. 7, Feb., IK) 3, pp. 72, map) 1). — An 
account ol the agricultural icsourecs of the State of Wyoming and the 
progress and status of their development. The subjects treated are: 
Area and configuration of the State, soils, climate, pioduetive areas, 
available water, history and results of irrigation, ciops, prices of labor 
and products, live stock industry, forestry, and Government helps 
toward development. The success of agriculture in Wyoming depends 
very largely on irrigation and special attention is given to this matter 
in the report. It is estimated that about 2,000,000 acres are now under 
ditches, but in 1890 only 229,000 acres were actually irrigated, of which 
a little over 20,000 acres were devoted to cereals. 

Embracing all that poition of the country between tbe forty-first and forty-fifth 
parallels of latitude and between the one hundred and fourth and one hundred and 
eleventh mendums west iioin Greenwich, Wyoming has an area of 97,575 square 
miles, very neatly equal to that of New Yoik, New Jersey, and Pennsylvania com- 
bined, or oue and a halt times that of all New England. * 

In general terms mountainous, it is not so in the same degree as Colorado, whose 
lofty mountains are so bunched as to constitute tbe dome of the continent, but with 
lower ranges, and those completely broken down at many points and so widely sep- 
arated as to make broad valleys and plains, with a total area greater than that of 
any one of the older States excepting Texas, and an average elevation of about 0,000 
feet above the level of the sea, * * * 

Using the popular terms lor their description, the soils of Wyoming, like those of 
the neighboring Rocky Mountain States, are about as follows : In the valleys a 
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saudy loam, more or lose enriched ami darkened by the products of vegetable decynu 
position; on the uplands a sandy loam, usually with a larger proportion of clay and. 
with gravel, either line or coarse and. whore in large amount, forming a gravelly 
loam. In some districts there is a preponderance of heavy clay loam upproackiug 
what is commonly called ‘‘gumbo.” In others there is so much saml as to make the 
term sandy Appropriate: and in si ill others, as along the foot of the Black Hills on the 
border of Dakota, on either side of the Big Horn Mountains, and in some other dis- 
tricts, the gypsum formations arc so prominent as to give to tin* soils the name of 
“gypsum” — “red” or “gray” according to the proportion of iron contained. * * * 
. Speaking broadly, there are hut voiy limited areas in Wyoming to he classed as 
'•'Hiproduetivo. Then* aie no vast sandy plains, alkaline tints, or other land wholly 

itom. Even in the poorest sections, rendered comparatively unproductive by 

*ews of either sand or alkali, then* is glass enough t^o afford a very considerable 
supply for stock; Midi amount in souk of them as, with the protection atforded by 
hills and hillocks, random them favorite resorts tm eat lie dining the severer port ions 
of the winter season. The mountain areas, except where the growth of timber is 
very dense, are grazing giomida of no little value. * * 

The total area of iriigable lands is in the neighborhood of 30,000.000 acres — 
greater than the combined aica of Delaware. New Jersey, and Connecticut. They 
have an altitude inngnig fiom J.hOO h> 7.501) feet with a corresponding adaptability 
to the various agiiculfmal pioduets of the lioitliem latitudes, some being suited 
to the production of corn, the semi-hardy vegetables, aud fruits, while all fur- 
nish the conditions essential to the growth of the tame grasses suitable for 
hay. h * 

The rainfall for tlie plains of the State is something less than 12 inches per annum. 
It varies from 8.50 to 17.20 inches for flu* term of twenty years or more during which 
ohserv ations ha ve been recorded. If this wen* the xobMlcpeudcnce there could be 
no fanning in any piop< i sousr. But, fortunately, there are over 20,000,000 acres of 
mountain area, upon which the annual precipitation, according to the estimates of 
the Slate engineer, lias an average of JO inches, giving thus a total of something 
like 50,000.000 acre-feet for these giand waft rsheds ol Wyoming. It is not possible 
to say just how much of this is ]om by evaporation and by sinking away and reap- 
pearing outside the limits of the State through (lie medium of subterranean chan- 
nels, but we have the anthoiitv of the State engineeis of Wyoming and Colorado for 
estimating a saving of 10 per cent. Assuming, then, that the engineers’ estimate 
that the so-called dutv of wafer, ot requisite supply in indie*, for Wyoming is 2 
feet, it would appear that the total amount is sufficient to meet the demands of some 
10,000,000 acres. ‘ v But, fortunatelv , Wyoming not only enjoys a larger total 
of precipitation than any other State w ithin the whole arid belt, hut is also favored 
with a wider and more equal distribution. ' * 

Wyoming is fortunate in the groat number of natural basins— reservoirs ready 
made or convertible into icservoirs with but. little cost. Of these the number is so 
great that a comparatively small pioportion ot the water of streams need he wholly 
lost. 

Report of the statistician (Division of Statist ion, Report No. 10 1, 
u. ser., May, isu.l.pp. I i 1-1 i f . — This includes 1 lie following articles: 
Condition of •winter grain, mowing lands and pastures, progress of 
cotton planting, spring plowing, changes in crop areas, temperature 
and rainfall, notes from reports of State agents, the. cotton crop of India 
for the year 1892-93, European crop report for May, 1893, and freight 
rates of transportation companies. 
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The influence of the pressure of gas on the development of plants^ 

P. jACCAiro (Compt. rend., ttd (1898), pp. 830-838 ). — The author investi- 
gated the subject of the influence of the pressure of gas on plants, 
using for the purpose of his experiments about fifty different specie^, 
among which were wheat, lupines, radishes, corn, beans, mustard, 
buckwheat, onions, potatoes, Oxalis, Cardamine , primrose, daisy, Pelar- 
gonium, Alima, veronica, junci, and iris. 

Three sets of experiments were conducted, (1) in ordinary air, (2) in 
oxygen or air surcharged with oxygen, and (.'!) in a mixture of oxygen, 
hydrogen, and nitrogen, there being less oxygen than in ordinary air. 
In each experiment the plants were subjected to three pressures of gas, 
normal, below, and above normal. 

In the air he found that at a pressure of from 10 to 40 cm. the stems of 
the plants grew more rapidly, were slenderer, and had a greater tend- 
ency to branch, the leaves were larger and more spreading, and the 
whole plant was more forward than those grown in normal conditions. 
Of those grown at pressures of 3 to 0 atmospheres, some showed an 
accelerated growth, but usually there were no morphological differ- 
ences noted. 

Tn the experiments v i th an atmosphere overcharged with oxygen, 35 to 
00 per cenl of oxygen was used. JSFo evil effects were noticed at normal 
pressure, and in some plants there was an increased growth. A dimin- 
ished pressure gave the same results as in the case of the air at similar 
pressures. 

The mixture of oxygen, hydrogen, and nitrogen at a pressure of 0.5 
atmosphere did not give the same result as air at the same pressure. 
From an anatomieal point of view there were no constant differences 
noted in the plants due to the varied environment. 

A summary is given as follows: 

(1) In a general way, changes in the pressure of the atmosphere 
which surrounds a plant exert considerable influence on its develop- 
ment. 

(2) The intensity and nature of the phenomena naturally vary more 
or less with the species, but the gener al curve which represents the 
variations of the development with the pressure has ordinarily two 
maxima, the first the most marked in rarefied air, the second in com- 
pressed air; the normal pressure will be found between these two 
maxima. 

9 as 
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(3) The tension of the oxygen plays an important part in the phe- 
nomena 5 absolute pressure also plays a part. — w. n. e. 

The transfer of the starch of potatoes from tubers which have 
made a second growth, A. Girard {Compt. rend., 116 {1893), pp. 
1148-1151). — In 1892 the author noticed a curious phenomenon, to which 
he calls attention. The season had been a very dry one, and the pota- 
toes planted as usual had, in August, produced very small tubers, 
weighing'oO to CO grams each. In September and October, a rainy 
season having set in, the potatoes began to grow. Many of the small 
tubers grew in the shape of an hourglass, the new growth attaching 
itself at the end of tlie tuber. In some cases the weight of the com- 
bined tubers was 300 to 400 grams. An examination, both chemical 
and microscopical, showed that the starch had been t ran sierred from 
the older part of the tuber, where it was in reserve, to the newer part. 
A table showing the per cent of standi in the old and new parts of the 
tubers indicates that the starch content of the new growth was from 
00 to 800 per cent greater than in the older growth. A microscopical 
examination showed an entire absence of starch in the cells at the point 
of union, and an increasing amount was seen in the cells as they were 
farther removed from this point. The starch grains themselves showed 
some remaikable changes in different parts of the tuber, varying 
from an almost completely disorganized state to their normal condi- 
tion.—' w. H. E. 

The influence of the starch content of the parent potato on the 
starch content and total weight of the crop, A. Girard {Ann. 
Agron 19 {1891), No. 1, pp. 161-181). — The author refers to previous 
experiments in which he has shown that when the season permits the 
uoimal growth of the potato there is a relation between the vigor of 
the foliage and the weight of the crop. By using the tubers from the 
hills with most vigorous foliage for seed, the cultivator is enabled to 
increase his harvests from year to year. 

The experiments here noted are intended to test the correctness of 
the generally accepted hypothesis that there is a relation between 
the starch content of the parent tuber and the yield and stareli con- 
tent of the resulting crop. The author reviews the experiments on 
which this hypothesis rests, and, while admitting their value, regrets 
that the methods of experimenting used have never been published and 
are probably not sufficiently exact to establish the theory. 

If it were true that a harvest poor in starch results from planting 
poor tubers, it would follow that after a season which interfered with 
the proper maturing of the tubers, and hence reduced the starch con- 
tent, we would notice a considerable degeneration in potatoes as 
regards their starch content. But an experience of eight years has 
shown that for at least 4 varieties, Yellowliose, Vosgienne or Jeureg, 
Richter’s Jmperator, and Red Skinned, this degeneration does not 
exist, but that the starch content depends on the current season rather 
than on the preceding season. 



960 


EXPERIMENT STATION RECORD, 


Besides the methods of cultivation and meteorological conditions, 
there are three factors which can influence the crop: (1) The heredi- 
tary quality of the tubers planted; (2) their weight; and (3) their 
richness in food mateiial, esj>eeially starch. The hereditary influence 
heretofore has been generally neglected. To overcome this hereditary 
influence the author selected seed tubers from the same hill for com- 
parison. # 

The weight and starch content of each of the tubers from six hills 
(embracing four varieties) are tabulated, and these show a very wide 
variation between individual tubers. For example, of the thirteen 
tubers in a hill of the Magnum Bonum variety the poorest contained 13.9 
per cent of starch, the richest 25.7 per eent. This variation is entirely 
independent of the size of the tubers. Jn one vauety, the Idaho, the 
variation in starch content was quite small, only about 1.5 per cent, 
while in weight the tubers varied from 105 to 224 giams. This differ- 
ence in composition between the tubcis from the same plant is due to 
physiological phenomena which cause the tubers to mature with differ- 
ent rapidity, and this maturity is entirely independent of their weight. 

In his experiments, the author generally used t w o tubers from the same 
plant of practically the same weight, but of different degrees of richness 
in starch. In every case the starch content was calculated from the 
density as shown by the hydrostatic balance. Fifty -three lots were har- 
vested, and the results show ed no relation between t he richness in starch 
of the parent tuber and the quantity and quality of the resulting crop. 

In another experiment each lot of seed potatoes weighed approxi- 
mately 1 kilogram, and consisted of six tubers. Each lot was grown 
in a different locality , and the stai eh coni ent of the di ffei ent lots varied 
from 13.5 to 25 per eent. The results were exceedingly variable. 
Tubers with 15 per cent of starch produced practically the same crop 
as tubers containing 22.2 and 21.4 per cent. 

The article also contains a resume of an experiment made by M. Hu- 
bert. The starch content of 30,000 tubers was determined, and from 
these there were selected for planting 9,175 tubers with a .starch con- 
tent ranging from 12 to 20 per cent in the different experiments. The 
following table shows the result: 

freight and starch content of crop fiom seed potatoes of dijjvrcnt qualities. 


Starch 
< on tent 
fin t u bers 
planted 

Average 
weight ftf 
iui w Ht 
iron> otuh 
hill. 

Starch 
< ontont 
ol wop 

Weight 
of f i op 
per bee 
tare. 

Per eent 

Kilos. 

Per cent - 

Kilos. 

20 

1 333 

19 

'19, 895 

i!) 

1 040 

21 

U 112 

18 

1 076 

20 

'45, 505 

17 

1 069 

21 

55 626 

16 

0 994 

17 5 

3) 111 

15 

1 064 

18 

35 436 

U 

1 027 

21 

34, 200 

14 

1 048 

18 

34, 875 

12 

1.049 

17 

94,492 
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This experiment carries no proof of a fixed relation between the starch 
content of the seed potatoes and the starch content and weight of the 
crop* It naistbe borne in mind, however, that during 1892 meteorolog- 
ical conditions were very unusual. The author purposes to continue 
his experiments. — j. f. duggar. 

The determination of nitrogen in soils, F. W. Dafert ( It dot . Inst 
Aijron, Sdo Paulo, Brazil, ISOlfjK 107\fuj. 1 ). — For this purpose a modifica- 
tion of the Kjcldahl method is employed. The modification eonsistsof in- 
troducing through the stopper of the distillation flask a tube, the lower 
end of which readies nearly to the bottom of the flask, and the outside 
end connects with an apparatus supplying a current of steam which 
expels the ammonia from the alkaline solution. The danger from bump- 
ing is thus removed, and the time required for distillation reduced to 
from fl to 10 minutes. When the soil is rich in insoluble matter, it is 
recommended to filter the solution obtained in the digestion flask be- 
fore distillation. — w. it. n. 

Cultivation of the soil and nitrification, 1 \ 1 \ Deiierain ( (Jowpf . 
rend., 116 (lfW3), pp. 1091-1097 ). — The determination of nitrates in the 
drainage water furnishes a reliable means of judging the amount of 
assimilable nitrogen furnished by fallow soils. The average amounts 
found in various soils manured and umuanuml during 1801 were as 
follows: 

JVi/nV mlnnjrn in manured and unmanned fallow soils. 


1801. 

Nitrir mtioirrn formed in 
our i»oclaro. 

| M.innivd. Uiimaiiuml. 


Kdos. 

,7J 21 

i 

**n * - 

Slimmer 

‘24 7!) 

h in 

Autumn 

42 h'J 


Winter .. . . 

1H 44 

15 17 

ToUl 

i:t« :u 

j «:{. 04 


The total amount is seen to be considerable, and is probably sufficient 
lor the needs of vegetation, but only a small proportion of the total 
amount is used by crops, since each of them occupies the soil only a 
part of the year. In the spring especially, nitrification is slow and the 
supply of nitrates notably insufficient. For this reason the use of 
nitrate of soda is necessary and quite generally practiced at that season. 

The experiments recorded in this article were undertaken for the pur- 
pose of determining whether it is possible to hasten nitrification in the 
spring and thus reduce the expense involved in the use of nitrate of 
soda. 

In the spring of 1891, on examining the drainage water of soils from 
Seine- et- Marne, which had been placed in pots adapted to t he collection of 
the drainage water, the following amounts of nitric nitrogen were found : 
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JS THric nitrogen in drainage water. 


March 24. 
Apiil7.. 


Those figures are enormous. Warington found in the drainage water 
at Kotliamsted 10.0 grams p«y cubic motor; the average at Grignon 
was 30 grains. 

Soils from Marmilhat and Palbost treated in the same way gave 
results as follows: Drainage water from Marmilhat soil examined 
July 21 contained 884 grains of nitric nitrogen per cubic meter; Sep- 
tember 27, 250 grams; drainage from Palbost soil examined July 21, 
440 grams; September 27, 285 grains. 

It was observed that the drainage water was always richer at the 
beginning of experiments than a few months later. 

These facts suggested that the increased activity of nitrification was 
due to the more thorough dissemination of the nitric ferments resulting 
from the pulverizing and stirring of the soils in tilling the pots, as 
already pointed out by Schlosing. 

To verify this point si v pots which had remained undisturbed for two 
year§ on the experimental grounds at Grignon were selected. In three 
of these the soil was not disturbed. The other three, containing the 
same soil, were carried to the station building, and the soil which they 
contained spread out on a clean pa\ement which had been used for 
mixing fertilizers. In this condition the soil remained exposed to the 
air for six weeks from November 1 to December 15, and was stirred 
from time to time. 

The soil was then taken to the laboratory and again fully exposed to 
the air. Samples of the exposed and undisturbed soils, taken at this 
time, showed the following amounts of nitric nitrogen: 


Nitric nitrogen per cubic 

meter. 

No. 1. 

No. 2. 

Gram*. 

Oram*. 

584 

m 

604 

400 


Nitric nitrogen in stirred and unstirred soils. 



Nitrogen, in 300 grams of— 



Orignon m>il. 

Marmilhat soil. 

I*alboftt soil. 

Unstirred 

Stirred. 

V7netim*d. 

Stirred. 

ITnftirrrd. 

Stirred. 

! 2 

3 

Mg. 

44 

39 

Mg. 

2 

Mg. 

51 

46 

Mg. 

2 

2 

Mg. 

71 

57 


During February these soils gave the following average amounts of 
nitric nitrogen per cubic meter of drainage: Unstirred soil 18,8 grams, 
stirred soil 1,340 grams. 
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In similar experiments during the winter either at ordinary tempera- 
tures or in a forcing house there was a constant but very slow increase 
of nitrates, the ir crease being from 2 to 6 mg. per hundred grams. 
Samples of soil similar to those which showed such energetic nitrifica- 
tion in November were examined in March. In spite of repeated pul- 
verizations nitrification was irregular. The amount of nitric nitrogen 
in 100 grams of soil was 8 nig. in the Seino-et-Marne and Seine-et-Oise 
soils, and 10 to 15 mg. in Puy-de-Rome soil at ordinary temperatures, 
increasing to 20 to 24 mg. at a temperature of 30° C. 

Thus it was observed that the soil taken for experiment in Novem- 
ber and left in a cold room nitrified energetically after being pulverized 
with care, while other samples of the same soil taken in January and 
March and maintained under favorable conditions of moisture and tem- 
perature, generally gave medium quantities of nitrate, and at most 
hardly half of that obtained from the soil pulverized in November. It 
is evident, therefore, that the activity of the ferment is not the same at 
all seasons. It appears to be well established, however, that pulveriza- 
tion is a very effective means of promoting nitrification. 

The practical deduction from these facts is that autumn cultivation 
of the soil may be prejudicial on account of its promoting the active 
formation of nitrates which will bo largely washed out of the soil by the 
winter rains. On the other hand, thorough pulverization of the soil at 
seeding time will tend to increase the supply of nitrates so essential 
to the growing plants. ^ * 

The author believes that if more thorough pulverization of the soil 
than that brought about by ordinary tillage is secured that it will be 
possible to promote activity of nitrification analogous to that obtained 
in the laboratory and thus produce full crops without being compelled 
to use nitrate of soda. Practical tests in this line arc in progress and 
will be the subject of a future report. — w. n. n. 

Trials with iron sulphate for eradication of moss in old mead- 
ows and lawns, S. Run din ( KgL Landibrakn A l ad, Jtandlingar och 
Tidskrift , SO (1801), p. 139; 32 (1803),}), 78), — Favorable reports have 
been received from France in regard to the application of iron sulphate 
as a remedy against moss in meadows, while the results reported from 
Germany have mostly been unsatisfactory, the moss growing as luxu- 
riantly after the treatment as before. On the Swedish Agricultural 
College grounds ten plats of 100 square meters each (1,074.7 square 
feet) were set apart during the seasons of 1890 and 1891 for an investi- 
gation of the subject. The plats measured out w ere a part of a four- 
year-old meadow strongly infested with moss. Five alternate plats 
were sprinkled with a solution of iron sulphate in water (about 1:2.5), 
the quantity of sulphate added ranging from 250 to 450 kilograms per 
hectare (220 to 400 pounds per acre). The latter quantity is higher 
than recommended by French writers. 

The solution of sulphate was sprinkled over the plats on April 21 
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and November 12, 1800; immediately after the addition of the solution 
both grass and moss tinned black, but after some rains the grass 
a Sam regained its gieen color. The moss reappeared in the same 
places altci both appln ations and was seemingly as luxuriant as before* 
The sulphate seemed to slightly reduce the aveiage yield of hay 
during both jems, but the uneven fields from the plats make the 
results less impoitant. The following table gives the main results: 


application of non sulphate as a pmuitiu aqavnxt moss in meadous . 



1 ♦ nous 
sulplmti 

Tf — 

"VS »ti i 

V i< M ol hay : 

ri n n<» 

iiH(d lor 
soli if loll 

1890 

lb<)l 


J\il( * 

1 

h tlou 

A t ton 

i .. 

4 5 

11 2 r > 

07 0 

27 0 




<>7 0 

0 0 


4 0 

10 00 

01 5 

27 0 

4 



7 5 r » 

20 0 

r > 

i r > 

H 7) 

74 0 

11 0 

0 



71 0 

m o 

7 

2 0 

7 r >0 

Oh 0 

41 0 

h 

1 

: 

01 r > 1 

27 0 

<) 

“ > | 

0 2^ 

01 > 1 

20 0 

JO 



00 0 

20 0 

A\ti»L< M<1(1 i i oiu , 



t 

t iti (I I>1 \i 

- 

07 0 

24 8 

A\ni„o Mt M from 



untn. C< tl pi its 

07 8 

26 4 


F. W. WOIX. 


# The efficiency of the most important chemical preservatives 
for manure- (Jomh. Imuhr., fJ (/so;), pp, — The property of 

g>psum m ejecting the iix.ition of ammonia in nitrogenous organic 
matenals, winch aie subject to pntref.u tive fei mentation, is substan 
tmlly assisted and in< leased b\ the piesenee of a sufficient quantity of 
fiee ]>hosphoiic acid and monocalcic phosphate; that is, the water- 
soluble phosphouc acid. 

The pi esence of tnealcic phosphate and of dicalcic phosphate, has no 
influent e on the ability of g>psnm to fix ammonia. The dicalcic j>hos- 
pliate plays no part as a tmnsferrei of ammonia. 

Wupci phosphate gypsum loses some value dui mg its use as an absorb 
ent, the w ater soluble phosphor it aeid being conveited into the reverted 
form. This loss is, however, insignificant m comparison with the ad- 
vantages seemed by its uSe. 

The development ot bee nitrogen can be prevented without great 
difficulty bj the exclusion ol tiro air as far as possible and by other pre- 
cautions to prevent heating of manure. The phosphoric acid in some 
gypsums appeals to ietaid the processes which result m the formation 
of elemental > nitrogen. 

The Sti a^sfuit refuse salts tend to preserve manure in the following 
maimer: Many lei mentations are suppressed; others are extended 
over a longer time; the anmiomaeal for mentation is not hindered, but 
begins later, continues longer, and allows less ammonia to be formed 
than would occur in the absence of this salt. 
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As shown by one of the author’s former experiments, ammonia still 
escapes* even when large quantities of Ttainit are present. These 
salts appear to assist the fixation of free nitrogen. Apart from tfiis 
property of conserving very effectively the organic substance and of 
enriching the manure in ‘potash and magnesia, kainit is not to be 
recommended as a means for conserving stable manure, especially since 
complaint is heard that by its application the hoofs of animals are 
injured and that manure thus treated injuriously a fleets certain fruits. 
A mixture of eamnlite gives rise to the same phenomena as the addi- 
tion of kainit. * 

The addition of kainit to superphosphate-gypsum proved beneficial. 
The organic substance of the fermenting material was destroyed in 
relatively small quantity; ammonia salts were formed in small quanti- 
ties, and loss of ammonia was avoided. The fixation of free nitrogen 
did not occur. According to this, if kainit or carnalite is used, it is 
recommended always to mix them with superphosphate, since the addi- 
tion of the latter seems to compensate for the injurious effect of the 
fltrassfurt salts. 

The addition of carbonate of lime to decaying nitrogenous organic 
material causes a strong ammoniaeal fermentation and a great loss by 
the volatilization of ammonia. — J. F. pt ggau. 

Fertilizer experiments with sulphate of ammonia and nitrate of 
soda for barley and oats, S. Riiopin (Zw //. Landthruks Akud. Handlln - 
(jar och 77 risk rift, 30 (i,s.9/), pp. 112-MS; :s» \]< S9J), }>}>. 78-82).— Tiro 
experiments were made on the experimental grounds of the Swedish 
agricultural college, and were* intended to throw additional light on 
the question of the relative value of nitrate and ammonia nitrogen for 
the cereals. .Numerous plat experiments with potatoes, sugar beets, 
and mangel-wurzel s, both in England and in Germany, have shown 
that nitrate-nitrogen is considerably more effective for those crops than 
ammonia- nitrogen. The results obtained in experiments with the 
cereals are, however, conflicting. Laves and Gilbert found that 100 
pounds of nitrate-nitrogen increased the yield of barley and wheat by 
50 pounds of grain and 100 pounds of straw above the yield secured by 
the application of the same quantify of ammonia-nitrogen. Mae irk or 
and 1\ Wagner, on the other hand, fouud^tliat sulphate of ammonia 
and nitrate of soda have about the same value as fertilizers for the 
cereals. Maercker experimented with barley and oats, and Wagner 
with oats, rye, and a large number of other crops. 

The author chose barley and oats for his experiments. The soil was 
a heavy clay, rich in potash and phosphoric acid, for which reason 
these ingredients were not supplied. The land, which had been in 
grass for some years past, had not received any barnyard manure dur- 
ing the eight preceding years. The nitrate of soda and the sulphate 
of ammonia were supplied at the rate of 27 and 4.5 kilograms of nitrogen 
per hectare (24 to 40 pounds per acre), three plats receiving the smaller 
quantity and three the larger; two plats during 1890 and three during 
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1891 received no fertilizer jpf any kind. USo information concerning 
the size of the plats is given in the account of the experiments, all 
yields having been calculated per hectare. The following summaries 
are deduced from the data published, giving the yield of each plat, 
weight of cereals, and value of fertilizer applied: 

Experiments with barley and oats during 1890 and 1891 . 

I Yield per hectare. 


* 

With smaller application. 

With larger application. 

► 

X T itrate 
of soda. 

I 

Sulphate 
of ammo- 
nia. 

Differ- 
ence in 
favor of 
sulphate 
of ammo- 
nia. 

1 

"Nitrate ! 
of soda, j 

Sulphate 
of ammo- 
ilia. 

Differ- 
ence in 
favor of 
sulphate 
of ammo- 
nia. 

Season of 1890: 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Barley . 

Grain 

2,131 30 

2, 167. 00 

f 35. 7 

2,285.70 

2, 106. 80 

— 178. 9 

Straw 

4,500.00 

4, .moo 

— 120. 0 

5,293 90 

4,774 50 

— 519. 4 

Oats : 







Grain 

, 1,718.75 

1,798.75 

+ 80.0 

1,981.25 

j 2, 106 25 

+125. 0 

Straw 

4,281.25 

4, 57C 25 

+ 295. 0 

5,018.75 1 

1 5, 450. 25 

-f 437. 5 

Season of 1891 : 

Barley • 







Grain 

2,151.66 

1,812. 66 

- 339.0 

1,970.60 

1,769.66 

-201.0 

Straw 

2, 990. 60 

2, 377. 60 

— 613. 0 

2,873 33 

2, 400. 33 

—473.0 

Oats: 






Grain 

2, 150 66 

2 253. m 

-f 103.0 

2, 360. 66 

2, 363. 66 

+ 30 

Straw 

2,998.33 

\ 3, 133. 66 

+ 133.33 

3, 188. 33 

i 

3,112. 00 

1 

— 70 33 


The results indicate in general that the application of nitrogen in 
the form of ammonium sulphate is more favorable in ease of oats than 
in case of barley, as compared with similar apx>lication of nitrogen in 
the form of nitrate of soda. The weather was unfavorable during both 
years, and caused an uneven growth on the different plants. If we 
take the averages of the results for both years we tind that barley did 
not respond as well to the application of sulphate of ammonia as to 
that of nitrate of soda, and this held good in case of both the smaller 
and the larger quantity of fertilizers applied. With oats the reverse 
is true, the sulphate of ammonia proving somewhat more effective when 
either quantity of fertilizers was applied. 

The following statement lias been calculated from the tables pub- 
lished in the article, and will show the relative effectiveness of nitro- 
gen in the two forms for barley and oats, the results from both years’ 
experiments being considered: 

Increase in yield of barley and oats from sulphate of ammonia above the yield from nitrate 

of soda. 


Barley : 
(train 
Straw 
Oats : 
Grain 
Straw 


24 pounds 

40 pounds 

of nitrogen 

of mlrogen 

per aero. 

per acre. 

J Percent. 

Per cent. 

- 7.1 

~ 8.9 

—9.8 

—12.2 

+4.7 

+ 8.4 


+ 4.4 


F. W. WOUU 
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Experiments in the culture of the horse bean, Brummel ( Dent. 
Imulw . Pm*#c, 1893, No. JO, pp. 437, 438 ). — In experiments continued 
through three years and designed to ascertain the best distance between 
the rows, a distance of 35 cm. gave the maximum yield of beans. At a 
distance of 50 cm. the yield fell about-14 per cent below the maximum; 
when the rows were alternately 10 cm. and 50 cm. apait the yield was 
3.0 per cent less than the maximum ; at alternate distances of 45 ami 15 
cm. the loss in yield was 2.S per cent. The greater ease of culture 
where alternate rows are wide offsets this slightly decreased yield. 

The following table gives the yields of the weedy plats and those 
kept free from weeds: 


Yield of beans from freed y and dean plats. 


YiftM j)t*r ln*« taio. 


Woody 


Kxprnmrnt 1 - 

i K ilos. 

. . ‘J, 070 

Kilos. 

:i,h:>o 

00 3 

Kxprriim lit ’I 

1 , *70 

:j moo ! 

17 t 

K\p«*i nurnt 1 1 1 - 

‘ 2 OOd 

:t,«oo i 

S 1 * 0 

F\pt‘i inn nt IV 

2 ISO 

a, coo * 

r>o. 2 

IC\ jin iijj< nt A’ 

2. 00m 

:t 7:;o j 

70 0 

K\p« I HIM nt \ 1 

1,000 

2, r>si i 1 

77.0 

KxiuTiiiM*nt V II 

. . 1 S70 

2, 170 

to. o ! 


Fm> from 
weodn. 


Relative 
yiold of 
oo<l\ 

j plat'., rot lx* 
< onion > nkl 
J ol oa< 1) 
cloan plat 
i at 100 


While the yield of beans was much reduced by tie 1 presence of weeds, 
the yield of coarse forage was not reduced. 

A test of drill culture against broadcasting gave a somewhat higher 
yield with the former. 

Where weeding was not practiced the earlier plantings were more in- 
jured by weeds than later plant ings. For fields that are not to be care- 
fully hand -hoed the author recommends rather late planting, a large 
quantity of seed, shallow covering, and harrowing when the plants are 
from 5 to 7 cm. high. Soaking caused the seed to sprout three or tour 
days earlier.' — j. f. duggar. 

Effect of removing the leaves of the sugar beet, H. Brush 
( XVochemchr . Central Ver. Riibenzuek. hut.. 1893, No. 3. p. 10 ). — The 
author calls attention to experiments which indicate that beets stripped 
of their older leaves before harvest give a smaller yield than when the 
older leaves are allowed to remain on the plants. In one experiment 
not only was there a loss in total weight, but there was also an average 
loss of 2.03 per cent in the sugar content, and a considerable increase 
in the per cent of ash as the result of removing these leaves. — 
J. F. DUG GAR. 

The influence of parasitic fungi upon their host plants, 

♦T. F. WAKKER (Prinr/s. Jahrb . Bot., 31, pp. 199-318; abs . in Bot. Cm- 
tralbl., 54, No . 5 and 6, pp. 184, 183). — With reference to their influence 
2916 — No. 11 7 
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on their host plants, the author divides parasitic fungi into four groups, 
as follows: (1) Kteinopliytes, which produce chemical changes result- 
ing in the death of the cells; (2) Hypertrophy tes, causing a hyper- 
trophied condition of t lie part of the host attacked; (3) Isotrophytes, 
producing little or no effect on the host plant; (1) Atrophytes, pro- 
ducing atrophy of impoitant organs, usually the flowers. 

'Exobasidhnn vaccinii , 8 species of (Jredhua Cyxtopns canadensis, 
Pcronospora parasitica , Exoasnts pruni , E. alniiorqvns, Urotystis violcc , 
JJsiilayo maydis , and Plasmodiophora brassica } were examined upon many 
hosts. The author conducted his experiments along the line of the 
second gioup, studying the Hypertrophy tes. 

The effect pioduced by this group on their host plants is as follows: 
The young plants do not show the affection as plainly as the older ones. 
In them the parasite prevents the formation of primary, or at least sec- 
ondary, tissues. The mechanical tissues, eollenchy ma, and bast and stone 
cells, are interfered with, and the pith cells are compressed and lignitied. 
The secondary fibrovuseular bundles generally mnain imperfect, while 
the transverse walls are not absoibed. These bundles are widely scat- 
tered and more or less tortuous and irregular. In many cases only a 
microscopical examination would reveal the presence of the fungus. 

In the hypertrophy of Plasmodiophora brassiea the flbrovascular 
bundles are deficient in number and the usually strongly developed 
xylom is replaced by parenchyma cells. The intercellular spaces m the 
hytrophied organ are often much gi eater or much less than in the nor- 
mal organs. 

Referring to the cell contents, the author found that the ehromato 
phores in hypertrophy frequently have only a pailial development, and 
there is a similar deficiency in calcium oxalate ciystals. On the con- 
trary, the author found in hypertrophy, as well as in the parts of plants 
affected with isotrophy, an enormous amount of standi. 

The characteristics of parts of plants under the influence of parasitic 
attacks according to the author are the enlargement of cells; coloring 
of cell sap; the formation of chlorophyll in parts of the flowers usually 
without chlorophyll; the formation of clusters of crystals; the appear- 
ance of the accessory flbrovascular bundles; and the external develop- 
ment of meristem and selerenchyma. The author calls attention to the 
resemblance between hypertrophied and etiolated organs. — w. H. E. 

The influence of copper compounds on the grape, O. Rumm (Ber, 
dent. hot. Ges 10, N’o. 2, pp . 79-03). — The author begins his paper by 
giving a r^suirtf of the opinions of a large number of investigators on 
the value and effect of the use of copper preparations for the suppres- 
sion of the downy mildew of the grape (Peronospora vitieola). 

During the season of 1892 he investigated the subject, using Bor- 
deaux mixture as the fungicide. Frequent sprayings were given the 
vines before the time of blooming (dime 9), after which no sprayings 
were given. September 20 a warm period set in, followed, October 10* 
by a rainy season. 
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Designating the sprayed vines as A and the unspraycd as B, the 
results of his experiments are as follows: The leaves of A remained 
darker green than those of B, the difference in color being very marked 
at the beginning of August. The sprayed vines were in flower on June 
17, while the others were not. On September 1 2 the. clusters of A were 
becoming ripe, while those of B were considerably later. 

On September 10 three leaves were cut, one sprayed and one 
unspraycd from A and one from B, and their petioles placed in water. 
Three days later the sprayed leaf was still fiesh, the unspraycd one 
from A was slightly wilted, while the leaf from B was about half dried 
up. October 1<S eight leaves were taken, four from A and four 1'roinB, 
and subjected to the same conditions. At the end of a week all the 
leaves from A were still green and showed but little change, while 
those from B were discolored and more or less dried up. 

A microscopical examination was made of the leaves to see if there 
laid been any changes in them due to the use of the copper salts. In 
every case the sprayed leaves were thicker than the unsprayed ones. 
The increase in thickness as shown by 12S measurements was from 
2.17 to HUM ", and this increase was not confined to any particular 
region of the leaf. The chlorophyll was more abundant both in the 
palisade and spongy parenchyma, of the leaves, and the air spares less 
numerous in the sprayed leaves than in the unspraycd. The author 
thinks the conclusion of Alessandri,* that the chlorophyll takes on a 
more intense color, due to copper salts, is not warranted, but that the 
darker color of the leaves is due to a greater amount of chlorophyll pres- 
ent in them. The increased chlorophyll formation is probably due to 
the copper acting as a chemical stimulus without any of the salt being 
taken up by the leaves. Of course an increased chlorophyll produc- 
tion results in a greater starch formation, v hicli in turn has a direct 
effect upon the fruit. The author also found that the transpiration 
was lower in the sprayed than in the unspraycd vines. 

Chemical tests were made to determine whether the leaves hud taken 
up any of the copper and whether any of it remained m a soluble con- 
dition on the leaves. All the copper found was in the form of the 
insoluble hydrate. 

The author concludes that there is no doubt that timely and suitable 
spraying of grapevines is of the highest importance. On the one 
hand, it reduces the spread of the fungus, and on the other, as shown 
from hivS experiments, it is of direct advantage to the vines. Under 
similar conditions the sprayed vines set more fruit and on sound stocks 
were at least two weeks earlier in ripening their grapes than the 
unspraycd. The artificial hastening of the ripening of grapes will 
doubtless prove valuable m many locations, especially in southern Ger- 
many. Whether this artificial hastening can be continued without final 

* AlesHaiiclri, J/Halia agricola, a xxr, Milano, 1889, 
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injury to the plant or whether it may not be of permanent advantage 
remain** to be seen. There still remains the question whether or not 
the continued application of copper sulphate will not leave so much 
copper iu the soil that through the plant there would be a serious 
element of danger. The investigations of Hasolhoii* with water cul- 
tures show that there is such a danger. On the other lumd, through 
the presence of calcium carbonate in the soil the evil influence of cop- 
per sulphate and copper nitrate is diminished so long as there remains 
undeeomposed lime in 1 he soil. When this is exhausted the effect will 
be the same as in the calcium -free soils. It still remains to determine 
a practical manner in which the evil influence of the copper may be 
prevented. — w. ir. e. 

Fourth Annual Report of the Halle Station for experiments in 
the repression of nematodes and for plant protection, 1892, 

M. IIoujirNOf (pp. 00). — During the season more than five hundred 
experiments were conducted at the station, the results of which are 
given. The spring season was very backward, the low temperature 
extending through Ma>. In addition to tin* cool weather the season 
was very dry, there being but about 10 inches of rainfall from March 
to October, inclusive. 

The experiments of J 81*1 (E, S. K., vol. m, p. 820) on ridding the soil 
of nematodes, through the cultivation of catch plants and crops of 
potatoes, were continued very successfully. A tabulated report of 
experiments with 9 varieties of potatoes, planted after catch plants, is 
given. They were of early, medium, and laic sorts and were compared 
with similar lots planted in tin* usual ways. In every case f lie yield 
was less when planted after catch plants, but was sufficiently large to 
more than pay for the expense of both crops. The time* of planting the 
first crop of catch plants was about April 1, and the second crop about 
six weeks later. There was no particular advantage gained by using 
early varieties of potatoes, as some of the later ones gave larger yields. 

The use of alkaline fertilizers for the beet nematode {Hetnodna 
schavhtii) and the influence of (lie fertilizers on the soil were further 
investigated, as was the freeing of the diffusion residue from nematodes. 
It was again found that alkaline solutions were beneficial in destroying 
the nematodes. 

The author devotes a considerable portion of the report to a “root rot” 
of young beets. It is usually attributed to attacks of a species of 
Atomaria* but in a number of specimens examined no Atomaria was 
found, but theiowasan undetermined fungous mycelium present in many. 
The disease begins with the epidermis and almost always cuts nearly 
through the root. Of a large number of small plants examined, from 
10 to 50 per cent of those under one half millimeter in diameter were 

Mlafittlhoflr, Eauihw Jahib., 21 (1891), p. 2G1. 
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affected by this disease. That the disease is well known and widely 
scattered is shown by replies of beet growers to the author’s inquiries. 
From the correspondence he finds the disease is worse during eold and 
moist weather, and he thinks it may be prevented by the use of phos- 
phoric add on the soil. 

A patented* powder, called “The l>eet Protector,” was tested during 
the past season. It was claimed that it would protect the beet against 
all its enemies, but was shown to be of no particular value. 

Tabulated informal ion is given regarding the use of Bordeaux mix- 
ture, and German and Belgian copper steatite on 11 varieties of potatoes 
for the prevention of potato rot (Phylophtltora hij'vstanx). The disease 
was not at all serious on the untreated plants, owing possibly to tlie 
dry season. Taking into consideration the cost of materials and appli- 
cation, the author considers the copper steatite, especially the German, 
the better fungicide. 

The report concludes with an enumeration of a number of insect and 
fungous enemies of the common lie hi crops, with brief notes concern- 
ing each. — \v. n. k. 

An investigation of Swedish fodder plants, A. G. Killgken 
and L. F. Nilsojn ( KtjL Lnndihnils Akad. Ihnullinyar och Tidskrijt, 32 
(7iS\o V), pp. <ss -lob '. — A continuation of the investigations described in 
vol. .'fci, pp. of the same journal, and reviewed in K. S. li,, vol. 

IV, p. 70S. The authors give complete chemical analyses of live phrn- 
nogamous and four eryptogumous plants from northern Sweden, which 
are used more or less extensively as fodder plants. The analyses are 
accompanied by a discussion of tin* results and of the economic value 
of the fodders* their distribution, and adaptability as food for the 
various farm animals, etc. 

The follow ing table show’s the composition of tin* fodders analyzed. 
As before, the analyses of fodders belonging to the same family are 
grouped together. 

Composition of Swalidt foray* plants. 


1 

Spi*Ll«8. 1 

1 i 

Moistmt Ash l 

1 i 

1 

; Cruih 
plot* 111 

rtlur | 
i\U.uM 1 

( uide | 
hlx r. | 

Xitmgen- 

lioo 

extract. 

1. ntbjari*,L). 

1 1 
I l ei cent Vet cent 

Ver c< )it 

i 

J V r cev t 

Ver cent i 

Ver rent. 

Aii dij 

\ 10.40 1 7 10 ] 

il si 

3 70 

13 42 

51. 15 

Or> 

2. W'illoH Uvrb (Mpilobtum <tl[nniun, L )* 

«- !l 

1 1 10 

4 13 

l 

14. 00 

59. 36 

Aii drv - ... 

9 I 10 2 f * 

1.1 01 

3 20 i 

12 lb 

50. CO 

1 >ry 

3. Covf wheat {Mrlauipyrum path use, 
L ) : 

Air drv 

1 u :i;> 

! | 

15. 43 ' 

3. 01 | 

13.40 

50. 12 

7.73 1 7 28 

il m i 

i r>4 1 

22 21 

GO. 11 

Ihy 

4, Pulse lettuce {Mufaediuui nl,>unun. 

Air dry t. 

1 1 

i i 

1 12 00 1 

1.07 

24 07 

| 

54. 31 

1 10 :tt i u r>» 

12 04 

3 08 ! 

| 18.00 

41.05 

Dry..,. 

5. Chu kweod {MrtUiria ttmmooa, L } 

J 10 17 

14 13 

3 43 

l 20 18 

45. 70 

Air dry 

! 8 08 , 5 40 

10 00 

1 03 ! 

22. fid 

51.87 

Dry...’. 

| r».w 

10. 8S 

2. 10 , 

24. <»:> 

56 43 

A\ oragu for drj matter iul-5 . i 

1 « ■'* 

( 13.20 i 

2.00 

10.47 

54.40 
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Composition of Swedish forage plants — Continued. 


Species. 

Moisture. 

Ash. 

Crude 

protein. 

Ether 

extract. 

Crude 

fiber. 

Nitrogen* 

free 

extract. 

6. Horsetail ( Equisetum fiurxatile, L ). 

Air dry 

Dry 

Per cent. 
8. 36 

Per cent. 
16 07 
17. 54 

15. 72 
17.37 

Per cent. 
9. 69 
10.57 

14. 50 

1 15. 84 

Percent . 
1.44 
1.57 

2.25 | 
2.46 

Per cent . 
„ 18. 41 

20.09 

13. 25 
14.48 

Per cent 
46.03 
50.23 

45. 82 
50. 05 

7. J2 quits fitum palustre, L: 

Air dry 

8.46 

Average for dry matter in 6-7 . . 

8. Mary’s grass ( OH? aria nivalis , L ) : j 

Air dry 

Dry - 




17. 36 | 

13. 20 1 

2.02 ; 

17.28 

50 14 

10. 54 

0. 77 
0.86 

0 54 
0. 59 

I. 94 
2. 17 

J. 66 

1 83 

3.19 
3. 57 

1.70 

1.87 

2 37 
2.65 

81.19 

90.75 

0. Reindeer moss ( Cladonia raixjifertna, 

Air dry 

Drv. . 

9. 16 

86. 94 

95. 71 

1 

Average for dry matter in 8-9 


0.72 

2. 00 

2. *2 

94 56 


Amount and digestibility of n itrogen in Swedish forage plants. 


Nitrogen. 


Total. 

Amide. 

Digestible 

Per cent 
digestible 

Per cent. 

Per cent. 

Per cent. 


1.89 

0. 35 

1 77 

93.6 

2.11 

0. 39 

1.98 


*> o«> 

0. 46 

2. 07 

92.8 

2.47 

0 51 

2 29 


1. 7C 

u. 30 

1. 05 

59 0 

3.93 

0. 17 

1. 14 


2 07 

0. 51 

1.74 

84.0 

2.31 

0. 57 

1.94 


1 60 

0.26 

1. 28 

80.0 

1.74 

0.28 

1.89 


2. 11 

0.38 

1. 75 

81.9 

1. 55 

0.33 

3.28 

82.6 

1.69 

0.36 ! 

! 1.40 


2 32 

0.25 

2. 05 

88.3 

2 53 

0.27 i 

, 2.24 


2.11 

0. 82 ; 

1.79 

85.4 

0. 31 

0.07 1 

0.17 

54.8 

9.35 

0.08 | 

0. 19 


0. 27 

0.07 1 

0.16 

59.2 

0 29 

0.08 i 

0. 17 


0. 32 

0.08 ! 

1 

0.18 

67.0 


Species. 


1. Lady’s mantle ( Alchemilla vulgaris, L.): 

Air dry 

Dry 

3. Willow lierb (Jipilobturn alpvnum , L ): 

Air dry 

Dry 

8. Cow wheat ( Nelampyrum pratense „ I<.) 

Air dry 

Dry. 

4. FhIho lettuce ( Mvlgedium aljnnum , L.) : 

Air dry 

Dry 

5. Chick weed (Utellaria graminea, L.) : 

Air dry 

Dry 


Average foi.dry matter iu 1-5. 


6. Horsetail (Equusetum Jtuviatile , L.): 

Air dry I 

Dry 

7. Jiqvise turn pain at re, L. : 

Air dry 

Dry 


Average for dry matter in 6-7 . 


8. Mary’s grants {Cetrana nivalis, L.) : 

Air dry 

Dry 

9. Ret rideer moss {Cladonia rangifcruia , L ): 

Air dry 

Dry.... 


Average for dry muttoi iu 8-9. 


The plants given in the above table are all used as fodders in parts 
of Sweden, and some of them are highly prized as such. The small 
quantity of protein in the two lichens is remarkable when we consider 
the fact that they form the sole food for both the tame tind the wild 
reindeer during part- of the year. The authors show that the quantities 
of reindeer moss which the animals would have to eat daily in order to 
obtain the amounts of nutrients called for by German feeding stand* 
ards, decidedly exceed the capacity of the auimals. Both lichens are 
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gathered in the full and fed to cattle and sheep; the reindeer moss is 
relished especially by cattle, while the Cetraria is fed mostly to sheep. 
The lichens are steeped in hot water before being fed, and a little barley 
or oatmeal and salt are sometimes added. — v. w. woll. 

The mustard oil content of rape and of oil cakes, A. Schuster 
andMECKK {Ghent. ZUj pp. lord 7); and UmuroiiT (Lttndw. 

Vereinxsch. halt . cent Ycr 1HK 7, pp. 677, 6' 6'). — It is known that the oil- 
bearing seeds of (Jrnclfrrw contain substances which are transmitted 
to the oil cake, and which, when the latter is treated with water, may 
give rise to the evolution of mustard oil. Experience has shown that 
this mustard oil renders the oil rake not only distasteful to the animals, 
but unwholesome also. When the quantity is sufficient it may even 
cause death. Prof. Emmerling, of Kiel, mentions a case in which 80 
or 00 cows on one farm were affected. Prof. Ulbrieht, of the llahme 
Station, mentions cases in which the calves of cows fed ground black 
mustard either died soon after birth or had serious attacks of diarrhea. 

There is also a general belief that the quality of milk and butter is 
affected by feeding cake, containing much mustard oil, especially if the 
cake is stirred up with water before feeding. In view of these facts, 
Ulbrieht was Jed to recommend in a previous paper that rape cake 
yielding more than 0.5 per cent of mustard oil be fed dry, and that such 
cake should not be fed to animals pregnant or suckling young. 

In the same paper ribricht mentioned finding the following percent- 
ages of mustaid oil m various samples: Indian rape 0,004 and 0.154; 
winter rape 0.110; summer rape 0.00; seed of winter rape 0.032; seed of 
summer rape 0.074; black mustard 1.020; rape cake 0.4, 0.55, 0.00, and 
1.03 percent. 

Calculating the proportion between the yield of mustard oil by the 
rape seed and by the cake, Schuster and Meeke found that the cake 
yielded proportionally much more mustard oil than the original seed. 
An explanation of this discrepancy avus found in the method of 
analysis. 

They found that in practice it was customary to warm the pulverized 
rape seed previous to the extraction of its oil, and that this warming 
nearly tripled the yield of mustard oil from the oil cake; in other words, 
that the warming of the seed was favorable to the development of the 
mustard-oil-yielding substances of the seed. They showed that the 
method heretofore employed in testing rape seed, which omitted this 
warming, yielded only a fraction of the mustard oil. They therefore 
came to the conclusion that the pure rape seed contained substances 
which by warming were altered so as to yield mustard oil when mixed 
with water; aud that in view of this fact it was incorrect to assume 
from any existing studies that rape cake actually contained mustard 
seed.* 

# A common moth oil of touting rape mice for muslard need has born to mix the 
cake with water auil notice the odor of mustard oil. 
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The result reached by Schuster anti Mecke was so novel anti surpris- 
ing that their experiments were repeated by ITlbricht. He found the 
following amounts of mustard oil when the sample was not heated, and 
when it was heated for thirty minutes in a closed flask at 70° C.: 

Mustard oil 


will ta urn start! : ( per cent) . 

Powtlored seed not heated Trace. 

Powdered Heed healed . 0. 052 

Winter rape: 

Heed not heated 0. 053 

Seed heated without shaking 0.126 

Seed heated and shaken six times 0. 161 

Ground rape seed : 

Not heated 0.123 

Same, prepared for expression of the oil 0.347 

Press cake from the above 0. 345 


These results corroborate those of Schuster and Mecke in showing 
that heating the seed increases the yield of mustard oil, and in show- 
ing the error of condemning rape cake yielding more than 0.5 per cent 
of mustard oil. It is left to further investigation to lix the limits of 
mustard oil for pure press cake. 

The method used by Schuster and Mecke in determining mustard oil 
was as follows: Fifty grams of material was mixed in a liter flask with 
300 c. c. of water and allowed to stand at a temperature of about 20° 
C., with frequent shaking, for five hours. The mustard oil was then 
distilled oft* with the aid of steam, and collected in alcoholic ammonium 
chloride. The distillate was allowed to stand for twelve hours, and the 
mustard oil then determined by silver nitrate. 

Ulbrieht’s method differed somewhat from this, and was as follows: 
Twenty-live grams of ground material was mixed with 150 e. qJ of 
water ami allowed to stand thirty minutes, with frequent shaking; 
after which the mustard oil was distilled off* with the aid of steam, and 
collected in alcoholic ammonium chloride. To the distillate was added 
25c.o. of a potassio-mercurie iodide and 4 e. c. of potassium cyanide, 
and the solution heated in a water bath. After standing twelve hours, 
the precipitated sulphide of mercury was collected on a Alter, dried, 
and weighed. — tc.w. a. 

Effect of salt on digestion, E. von Woppf and J. Eisknlohr 
(Landiv. Jaltrb 22 (1893), pp. 60X-J127 ). — Experiments by Sfcutzer* 
have shown that common salt improves the solvent action of artificial di- 
gestive fluids on albuminoids. In other words, a higher rate of diges- 
tibility was found for the albuminoids of foods when salt was added to 
the digestive fluids than when it was left out. 

The object of the present experiments was to study this question on 
living animals. Accordingly, three sheep in good condition were fed 
in three separate trials, receiving liny alone in the first, hay and brew* 

' * E. S. R., voL li, p. 526. 
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era’ grains in the second, and liay and field beans in the third trial. 
Each trial comprised three periods. In the first no salt was fed, but in 
the second 4 grams and in the third 8 grams of common salt was added 
to the fodder of each sheep daily* The experiments were conducted 
like ordinary digestion experiments. 

The results of these trials fail to show that the salt given had any 
general effect in increasing the digestibility of any food ingredient. In 
the ease of the hay and brewers’ grains fed together, the average coef- 
ficients for the protein and fat were slightly less with salt than without 
it, while those for nitrogen-free extract and cellulose were correspond- 
ingly higher. The differences were in all cases small and lacking in 
uniformity. They might safely be accounted for by the individuality 
of the animals, as these seemed to differ considerably under like treat- 
ment. 

In addition to determining the coefficient for the protein by the dif- 
ference between the amount eaten and excreted, allowance was made 
for the metabolic, nitrogen as found by treating the fresh feces with acid 
pepsin solution, and the air-dry feces with both pepsin and pancreas 
solutions. The digestibility of each ration was also determined by 
tftutzer’s method of artificial digestion. The average coefficients for the 
protein as found by the different methods arc shown in the following 
table: 

Vcrwntaijr of protein digested with and without salt. 



These figures show no differences in digestibility due to the salt 
added. They also show that the results of artificial and natural diges- 
tion agree only when allowance is made for the metabolic nitrogen con- 
tained in the solid excreta. 

These experiments were continued with a horse weighing ajxuit .1,100 
pounds. The trial lasted from December, 1801, to June, 1802. The 
horse received rations of hay and oats, hay, oats, and wheat straw, 
and the same with field beans. Each of these three rations was fed 
without salt and with 20 grams of salt per day, and the hay and oats 
ration was also fed with 40 grams of salt. The average results follow; 
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Coefficients of digestibility with and without salt . 


rood. 

Total dry 
mat tor. 

Crude 

protein . 1 

1 

Crude 
fat. | 

i 

Crude 

fiber. 

Nitroghu* 
free ex- 
tract. 

Hoy and oats: 

Per cent. 

Per rent. 

! 

Per cent. 

! Percent . 

Percent. 

Without, salt 

58. ao 

61. 48 

48. 14 

I 36. 43 

71.39 

With salt 

58. 88 

63. 56 

42. 16 | 

,,37. 45 

71,18 

Hay, oats, and wheat straw : 

Without salt 

57.48 1 

66 84 

49. 65 

25. 06 

70.94 

With salt 

57.45 | 

06. 24 

44.37 1 

1 29. 06 

09. t6 

Hay, oats, wheat sti aw , and Held brans* 

Without salt 

56 55 

1 70. 94 

1 34 03 

! 23. 80 

70, 16 

With salt 

56. 75 

69. 48 

1 i 

; 35.40 1 

i i 

| 27. 37 

69 53 


As in the case of sheep, the results with and without salt in general 
agree quite closely, and show no marked effect of the salt. The diges- 
tibility of the crude liber appears to be somewhat improved by feeding 
salt, while that of the other nutrients is diminished rather than in- 
creased by salt. 

In conclusion, the authors state that while their results fail, on the 
whole, to show any positive favorable influence of salt on the rate of 
digestibility, they do not dispute the good effect which salt may have 
on the general condition of the animal, and in certain eases on diges- 
tion, as iu the case of a deficiency of hydrochloric acid in the digestive 
juices.— e. w. A. 

Effect of muscular work on the excretion of phosphoric acid, 

F. Kl.ua and V. Ojlasavhky (Arch, ges . Physiol , , 54 pp, 21-26 ). — 

Preysz* found that in the case of man the excretion of phosphoric acid 
was increased by muscular work. Experiments by the authors on a 
dog fully corroborated this and the statements of others, that work 
increased the excretion of phosphoric acid. During ten days at rest 
the animal excreted in the urine on an average 0.3175 grams of phos- 
phoric acid per day. When put to hard work (drawing a sled) the 
amount increased to 0.57 grams. On the following day the amount 
dropped to 0.28 grams. 

As to the cause of this increase, the authors believe it to be due, at 
least in a large measure, to the lactic acid formed in the muscles dur- 
ing work, and in a smaller measure perhaps to the carbonic acid formed. 
In support of this they show that from fresh bones and fresh meat much 
more phosphoric acid was dissolved by water containing lactic acid or 
carbonic acid than by pure water; and that in an experiment on a dog 
the excretion of phosphoric acid in the urine was noticeably increased 
by adding lactic acid to the food.— E. w. A. 

Studies on the bacteria in hens’ eggs, and suggestions for 
keeping eggs, Zorkkndorfek (Arch, Hyg ., 16 (1893), pp. 368-401).— 
A large number of spoiled eggs were examined with reference to the 
bacteria present, and experiments were made to demonstrate the con- 
nection between the bacteria and the spoiling. 


Uugar. Arch. Med., 1, p. 38. 
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The kinds of bacteria found were very numerous, and it is believed 
that further investigations would reveal other forms capable of chang- 
ing the egg. Several of the forms found were grown in pure cultures. 
When eggs were inoculated with these under favorable conditions they 
spoiled in a short time. The forms noticed are divided into two groups : 
(1) Those producing sulphuretted hydrogen, to which the odor of the 
rotten egg is largely due, and (2) those, causing a greenish-blue color. 
The characteristics of some sixteen different forms were studied and 
described. 

As to the manner in which the bacteria get into the eggs, the experi- 
ments made indicate that neither the outer shell nor the membrane 
next the shell are impervious to bacteria. Fresh eggs were inoculated 
with different forms of bacteria by placing the bacteria on the outside 
of the shell. After a few days colonies of these bacteria were found 
growing on the inside of the shell. Fresh eggs were also laid in bouil- 
lon cultures, and altera few days the forms of bacteria contained in 
the bouillon were recognized in the egg. In other trials eggs were 
blown, the shells tilled with nutritive gelatin, and the ends sealed up 
with paper. These artificial eggs were then sterilized in a steam bath, 
after which they were placed on a mass of egg which had become 
putrid. When, after a few days, the shells were removed without dis- 
turbing the gelatin, a number of colonies of bacteria were found on the 
side next to the spoiled egg. These colonies were separated from one 
another, indicating, as in former trials, that the bacteria enter the shell 
at particular places. 

Some practical observations were made bearing on the keeping of 
eggs. Lt was found that a moist atmosphere w as favorable to spoiling, 
probably because the moist air was more favorable to the growth of 
the bacteria on the outside of the shell. 

A low T temperature was unfavorable, but was not proof against 
spoiling, since nearly all of the bacteria found grew in a refrigerator, 
although slowly. 

The majority of the bacteria found were killed by a temperature of 
about 50° 0. (122° F.). In view' of Ibis it is suggested that beating 
eggs one or two days at that temperature, and then storing them in a 
dry place would probably be effectual in most cases, although this does 
not entirely preclude the action of bacteria which might get on the out- 
side of the shell. 

The most effectual precaution suggested is that of excluding the 
supply of oxygen which the bacteria require for growth. This is often 
done by placing the eggs in lime water, but with unsatisfactory results, 
as it imparts an unpleasant taste to the eggs. The author proposes to 
effect this by coating the shell with a lacquer of some kind which closes 
the pores of the shell air-tight. Practical trials of this method gave 
very encouraging results. A large number of eggs were inoculated 
with bacteria and then some of the eggs were coated. Those not 
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coated all h polled within a week, but the coated eggs kept perfectly 
for two mouths, without change in color, flavor, or odor. The exact 
nature of the coating is not given. — is. w. A. 

The phosphates of milk, Duclaux (Ann. Inst. Pasteur , 1893, pp. 
2-17; abs. in Ghent . Ztg ., 1893 , ttcpert. ., p. 79). — According to the author, 
phosphates exist in milk in soluble form and in insoluble form, i. e. n in 
suspension. The insoluble phosphates consist of phosphates of iron, 
aluminum, magnesium, and calcium. The soluble portion appears to be 
made up of a mixture of an equal number of molecules of tricalcic 
phosphate, sodium phosphate, and sodium citrate. In the case of all 
the samples of milk examined the insoluble portion contained about 
twice as much lime and calcium phosphate as the soluble portion. 

The following table shows the similarity of milk from different regions 
in respect to its phosphates: 


Phosphate a and other ash constituents of mi f k from various sources. 



Milk 

fiom 

CmiUl. 

1 

: Milk 
ifroiu Nor 
m u.\ . i 

Milk | 
from Nor 
lUttrinq. [ 

X’lios 
pliate 
milk, J. 

1 riios- 
| pliato 
l milk, If. 

* 

! 

Per cent 

Per rent. 

Per cent. ' 

Per cent 

Per cent.. 

Total linio as calcium phosphate 

Excess ot mostly continued with A1 l'V, 

0 .‘{37 

0 329 

0 3J l | 

0.33G 

0 350 

and Nil - 1 

o our. 

0 <N>2 

0 031 1 

0 073 

0. 003 

Other mineral eonatitmnts 

0 34« 

0 379 

0. 388 | 

0 357 

0. 337 

Total ash 

0. 748 

0 730 

0.730 | 

0 700 

0 750 


By “phosphate milk” is understood a milk in which the phosphates 
are supposed to have been increased by feeding phosphate of lime (see 
E. 8. It., vol. in, ]>. 503). 

The above analyses show that such milk, in spite of the claims for it 
which bring it a much higher price, contains no more phosphates than 
other milk. The close agreement of the mineral constituents in the 
various samples of milk is also of interest in connection with milk 
inspection. It indicates that the addition of either soluble or insoluble 
phosphates could be detected from the change it would cause in the 
relation of soluble and suspended phosphates. — E. w. A. 

The action of heat on milk, II. D. Kicumond and L. K. Bosrley 
( Analyst , June , 1893 , pp. Ill , 112). — These studies were on the effect of 
heat on the* specific rotary x>ower of milk sugar. In a previous paper 
by one of the authors ( Analyst , December, 181)2, p. 225) it was stated that 
the specific rotation of milk sugar was reduced by heating. The object of 
these studies was to discover, if possible, a constant factor for a unit 
of time. Samjries of milk were heated in closed vessels for from one 
and one half to three hours at 100° O. The results show that “even in 
one quarter of an hour the change may be detected by a delicate 
polariscope,” and that “ samples heated for the same time may show 
enormous variation.” No change was produced in the rotation by 
adding ammonia to the solutions or by allowing them to stand for 
some hours. The reducing power of Folding’s solution remained prac- 
tically constant in the heated and unheated milk. — e. w. A. 
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The making of cheese {Ontario College Sta. Bui. Wo. 88, Apr. 17, 
1898, pp. 8). — This bulletin contains directions for making spring, sum- 
mer, and fall cheese, and was prepared by committees of tlie Special 
Dairy School at the Ontario Agricultural College. — E. w. A. 

Fifth general meeting of the Association of German Agri- 
cultural Experiment Stations ( Landw . Vers. 8 tat., 42, pp. 97-178 ). — 
The fifth general meeting of the Association of German Agricultural 
Experiment Stations was held in Berlin, December 11 and 12, 1892. 
Besides the representatives of Cerman experiment stations, the German 
agricultural bureau, fertilizer manufacturers, and German potash works, . 
there were present as guests Prof. E. W. Hilgard, of California; Prof. 
W. O. Atwater, of Connecticut; Prof. Adolf Mayer, of Wageningen, 
Holland; Dr. E. Meissl, of Vienna, and others. 

The meetings were presided overby Prof. Nobbe in place of Prof. 
Gustav Kuhn, deceased. In his opening address the acting president 
referred to the loss sustained by the Association during the past year 
in the death of Prof. Gustav Kuhn and Dr. Sclirodt. 

Prof. LI. Sell ul tze, director of the experiment station at Brunswick, 
was chosen president for the ensuing year. 

The following is a brief summary of the deliberations of the Associa- 
tion regarding methods of investigations: 

.Determination of phosphoric acid. — The results of comparisons by 
thirty stations of the percentage of phosphoric acid found by the 
molybdate and citiate methods are reported. In a solution containing 
155.4 mg. of phosphoric acid, the citrate method gave from 0.4 mg. less 
to 4.1 mg. more, phosphoric acid than the molybdate method. The 
agreement between the two methods was not as close as on previous 
occasions. The agreement of the results obtained by different analysts 
by the citrate method was more satisfactory than by the molybdate 
method. It is believed that the chief source of error in the molybdate 
method lay in precipitating the phosphoric acid with magnesia mixture 
in a solution containing about 2.5 percent of ammonia. It was recom- 
mended that in future studies of methods this apparent error be cor- 
rected. In such a solution the phosphoric acid is either not completely 
precipitated or the precipitate differs somewhat from tlie normal am- 
monium magnesium phosphate, since, according to Neubauer, free phos- 
phoric acid may be volatilized during incineration, giving a too low 
result. The phosphorus acid precipitated from strongly ammoniac al 
solutions is under some conditions noticeably low. It becomes neces- 
sary, therefore, to precipitate from a very weakly amnion iacal or a 
neutral solution. 

The reporter suggested that the comparisons be continued with the 
changes mentioned. 

The discussion brought out quite a difference of opinion as to the 
reliability of the method of precipitating from neutral or ainmoniacal 
solutions. Dr. Loges had found that the precipitation from neutral solu- 
tions often gavewrong results, especially when the ammonia was added 
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before the precipitate bad completely separated ont of tlxe neutral solu- 
tion. Magnesia was thrown down under such conditions, and the pre- 
cipitate showed a reaction for ortlio-phospliate. Others also believed 
that neutralization was entirely useless. 

The recommendation of the Association was that a phosphoric acid 
solution of known strength be sent out to all the members for testing 
by the following methods: (1) Precipitation with magnesia mixture, 
according to the new Fresenius molybdate method, i. <?., neutralizing 
and then adding 7 c. e. of 10 per cent ammonia; (2) precipitation with 
a magnesia mixture containing an unusually large quantity of ammonia 
and ammonium chloride (Halle modification); (2j precipitation from a 
solution not neutralized, made by dissolving the yellow molybdic pre- 
cipitate in as small a quantity of ammonia as possible (Wagner 
method). 

hhami nation of Human slag. — At the Ilalle meeting of the Association 
it was recommended to retain sulphuric acid as the solvent in making 
up solutions for analysis, but Hint comparisons be made of this with 
solution in hydrochloric acid by digesting for two hours in a boiling 
water bath. These comparisons were made, bnt the result was not 
favorable to the hydrochloric acid method. Hydrochloric acid was 
declared to be unreliable and it was decided to adopt sulphuric acid 
exclusively for the solution of Thomas slag phosphate. 

Attention was called by H. Sclmltze to the disadvantage which may 
result Irom grinding and screening the sample, and the proposition 
was made that in the preparation of Thomas slag for analysis the ma- 
terial should not be screened except in cases where it is necessary to 
do so in order to get an average sample. Further, that the portion of 
the sample retained for the control analysis be preserved in tight- 
stoppered bottles in a cool place for three months. The suggestions 
were adopted. 

Direct determination of nitrogen in Chili saltpeter . — The reporter 
recommended for this purpose Gustav Kiilnfs zinc-iron method. The 
indirect method, determining the nitrogen by difference, was reported 
to be unreliable. The recommendation was adopted. 

A paper was presented by A. Devarda, describing Ms method Ibr 
the deteimination of nitric nitrogen (E. S. I?., vol. IV, p. (170). The 
method gave very close results on chemically pure nitrate of potash 
and nitrate oi soda. 

Methods of potash determination . — The committee on fertilizer analy- 
sis presented fcome recommendations looking toward the adoption of an 
official method for potash determination. They considered it essential 
that the platinie chloride used be pure, and especially so in regard to 
iridium oxide, platinous chloride, sulphuric acid, and nitric acid. Pure 
potassium chloride should be used lor testing platinie chloride. The 
method recommended w r as to dissolve 20 grams of substance in 
1 liter, using 100 c. e. for analysis. To this add 10 e. c. of hydro- 
chloric acid and barium chloride until the sulphuric acid is all precipi* 
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tated, when the solution is made to 2 liters and filtered. A. slight 
excess of barium chloride need not be removed, but every trace of sul- 
phuric acid should be precipitated. Definite quantities of platinic chlo- 
ride are recommended in case of different ]>otash salts. After the 
platinic chloride is added, the solution is evaporated to dryness, mois- 
tened with a few drops of water, cooled, and DO per cent alcohol added. 
The potassio-platinie chloride precipitate is collet*, ted in a Gooch cru- 
cible, dried at 120° 0., and weighed. In the presence of salts contain- 
ing magnesium chloride, the sample is to be mixed with freshly ignited 
caustic lime. 

The committee recommended that further investigations be made on 
the factors to be used in calculating the potassium suljriiate and potas- 
sium oxide from the potassio-platinie chloride precipitate, and as to 
whether in the determination of potassium sulphate in sulphate of pot- 
ash and double sulphate of potash and magnesia a correction should be 
made. It was decided to investigate the method for another year before 
adopting it as official. 

Dr. Meissl called at tention to the necessity of using pure platinic chlo- 
ride, as a prime factor in potash determination, and to the difficulty of se- 
curing absolutely pure platinic, chloride. Besides impurities of iridium 
oxide, platinous chloride, and traces of nitric acid, it often contained 
sulphuric acid and silver chloride. Further than this, it often hap- 
pened that the residue from the evaporation of platinic chloride was not 
entirely soluble in alcohol. He regarded the weighing of the reduced 
platinum as somewhat safer than weighing the potassio-platinie chlo- 
ride precipitate. The practice at his station was to reduce the platinum 
in a wide test tube in a current of illuminating gas, heat the platinum 
with a little water and hydrochloric acid, filter, incinerate, and weigh. 

Prof. Uilgurd remarked that while the weighing of the double salt in 
a Gooch crucible gave satisfactory results in skilled hands, he pre- 
ferred weighing the reduced platinum. This he did in a small platinum 
crucible, the inside of which was coated about halfway up the side 
with a layer of platinum sponge. The platinum sponge aided the 
decomposit ion of the double salt, so that the latter took place rapidly 
and quietly at a comparatively low temperature. As a matter of fact, 
the results by this method were always slightly lower than those 
obtained by weighing the double salt. 

Fertilizer control . — Prof. 11. Schultze reported on this subject. A 
form for a contract between fertilizer manufacturers or dealers and 
experiment stations was presented. In this, the contrbl station agrees 
on its part to publish annually in a journal to be agreed upon a list of 
the firms placing themselves under its control; to analyze samples of 
the fertilizers manufactured by these firms free of cost to the senders 
when samples are properly taken ; to analyze the fertilizer samples within 
twelve days after their receipt, or in case this is impossible to notify the 
firm and the sender of the sample ; to send copies of the results to both 
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the sender of the sample and the firm manufacturing it; and to make the 
anal} ses according to the official methods. The firm on its part agrees 
to sell alt goods under guaranty of composition, and to guarantee also 
the general condition of the goods and their freedom from injurious 
materials; to make compensation for any lot of goods found to be below 
the guaranty; and to pay the expei iment station for the analyses made 
according to a fixed tariff. The form as presented was adopted after 
some discussion. 

Feeding stuffs control. — -Regulations governing the sale and the con- 
trol of feeding stuffs, very similar to those given in E. S. It., vol.m, 
]). 753, were adopted. 

Prof. Emmerling stated that in some sections more than half of the 
bran sold was adulterated. Prof. Meissl stated that at the Vienna 
Station certain feeding stuffs containing spores of plant blights had 
been fed to pigs. No injury was observed to the health of the animals, 
but the spores excreted were found to be uninjured and to germinate 
readily, thus favoring a distribution of the disease. He had seldom 
found bran adulterated, but had often found considerable quantities of 
spores of rusts, blights, etc. IJIbncht stated that at the experiment 
station in Dahme every sample of bran w r as examined as to its content 
of weed seeds. The seeds thus separated were tested as to their vital- 
ity. He had also noticed large amounts of spores in bran. Prof. 
Adolf Ma>er stated that the Holland stations were fitted out with 
appliances for determining whether and to what extent a feeding stuff 
was adulteiated, and to recognize the materials used in such adultera- 
tion. 

Soil analysis . — A paper prepared by Prof. Julius Kuhn on the subject 
of soil analysis was lead, in which some changes in the methods adopted 
in 1800 woie suggested (E. S. It., vol. n, p. 524). Prof. Uilgard spoke 
at consideiable length on chemical and mechanical soil analysis. 

Seed testing and seed eontioi — Recommendations as to the amount of 
subsamples to be taken, tests for trueness to name, origin, purity, vol- 
ume weight, germination test, and the duration of the germination test, 
passed the second reading. 

Miseellatuous business . — A committee appointed to consider the mat- 
ter of the Association's making an exhibit at the World's Fair reported 
unfavoiably, for the reasons that it was doubtful whether at that date 
space could be obtained, that sufficient funds could not bo raised, and 
that the time was too short for the preparation of a creditable exhibit. 

The request of the German AgriculturalHoeicfcy that the Association 
cooperate with if in its experiments on the preservation of barnyard 
manure, which are to be continued for four years, was presented by Dr. 
Vogel, chemist to the Society. 

Prof. Atwater spoke upon the desirability of closer relationship be- 
tween the experiment stations of different countries, and suggested the 
formation of an international commission. — e. w. A. 



TITLES OF ARTICLES IN RECENT FOREIGN PUBLICATIONS. 


The alkaloids of the seeds of white lupine, A. Soldai no.— Cazz. Cliim 23 (7303), 
p. 148 ; abs. in Cham. Ztg., 1303 , No. 23, Iirpert., pp. 90, 1(>0. 

Studies on diastase, J. Vuilstfkk. — Bui. Acad. Brig., 24 [3], pp. 377-391 ; abs. 
in Chem. Central hi., 1893, I, No. 14, p. 557. 

Concerning the determination of nitrogen in nitrates and in nitric acid ( Bci- 
Irag znr Bestimmung den Stirkstoff^ in Kahnntronsalpeler nnd in Salpetersnnre), 3. Stok- 
i.asa. — Zeitseh. an gew. Cham., 1303, pp. 151-k>3; abs. in ('hem. Cent r alb!., 1898, r, No. 18, 
p. 857 . 

Maly’s method for volumetric determination of phosphoric acid (Zur qnanti- 
tativen Bestimm ung dee Chosphorsdure), ( '. Gw^'KM vnn, — Zt Usrh . otlgem. osicrr . A po dic- 
ker- for. , 1892, p. 217 ; abs. in Chem. CentraUd,, 1893, /. No. 14 , p. 853. 

The quantitative separation of barium, strontium, and lime ( Ueber die Trennttng 
dec Baryts, Sfrontians, nnd Kalks), It. Fkks k n n , s . —Zei tseh . avahjt. Chem., S3, Heft 3, 
pp. 813-317. 

Method of determining lime in gioundphosphatic slag and other phosphates, 

A, F. IIom.eman . — Afanndhlatt vor Natunneeteusch., 18, pp. 1-4; ubs. in Chem. Cen- 
tralbl, 1893, F, No. 17, p. 795. 

Rapid determination of organic nitrogen especially in urine, A. Pi irf ami L. 
Monfk'I .—Journ. Charm, el ('him., 27, svr. 5, pp. 297-300 : abs. in Chem. ('enlratbh, 
1893, I, No. 18, p. 855 . 

A method for determining carbon and nitrogen simultaneously in organic 
compounds (Cine M( thode znr gh'ichzeiUgen Jlvstimmnng von Kohlenstoff mid StivKstoff 
in organisehem Terbindungen), F. Klin<;i,M4\n. — Ann. ('hem. a. Charm., 3? r >, pp. 9j- 
102 ; abs. in Chem. Centra IhL, 1893 , l, No. 24, pp. 1045, W45. 

Detection of ammonia with Nessler’s reagent (Zum XachiccAs ties Ammoniaks mit 
NcMlcr'schcn lieagcns), 11 . Nkumanx. — ('hem. Ztg., 1893, No. 19, p. 880. 

The various methods for fat determination and their application in practice 
(Die verschiedenm Milehuntersuehungsmethoden and dire Ferteendnug fur die Cruris), 
HiTTCJIKR. — Milch. Ztg., 1893, No. 17, pp. 389-341. 

The gravimetric methods for determining reducing sugars with alkaline cop- 
per solution ( Ueber die geivichtsanalytisehen Methodin zn r lies dm m u ng redact render 
Zucker dnreh alkali sche Kupferlosungm) K. Ninon.. — Chem. Ztg., 1893 , No. 29, p. 500 . 

The deteimination of isomaltose ( Ueber die Bestimmung dvr Isomaltose), A. Bait. — 
Chem. Ztg., 1893, No. 29, p. 499. 

On the use of chrysotile fiber in proximate organic analyses (milk, butter, 
cheese, fats, oils, soap, spirits, sirups, molasses, coffee, etc.), T. Mac pari. and. — 
Analyst, Apr., 7893, pp. 73-90. 

On Kreis's modification of the Reichert-Meissl method for butter analysis (Znr 
Kreis'schen Modification der Beivhert-MemVscken Butter pr iifling auf Margarine), A. 
Pkageh and J. Stern. — Chem. Ztg., 7893, No. 27, pp. 458, 459. 

On Kreis’s method for determining volatile fatty acids in butter, and modifi- 
cations of it (Ueber die Fernet fang ron Fell n mit eonei stricter Sehwefclsaurc nachJZrcis 
undderen ModUieationcn), A. Pragkk and J. St vmx.—CUcm. Ztg., 1893, No. 19, g. 880 ♦ 

2910 — No, 11 8 m 



984 


EXPERIMENT STATION RECORD. 


Tiie chemical examination of wines, and the determination of extract and 
sugar in young wines ( Ueber die chemische Beurthciluny der If eine und die Bestimmuuy 
den Extract- und Znckergehatten injungcn Ifcinen ), J. Nttssi/icn. — Chew. Ztg., 1898, No. 
49, p. 878. 

Method for the complete analysis of potatoes and other tubers, and the com- 
position of the Cetewayo potato (Mrthode zur vollstsUindigvti Analyse tier Knollen- 
gewdchse und die Ztisam men setz a ny dor Cclcwayo-Karloffel) A. von Asboth. — ('Item. 
Ztg., 7898, No. 41, pp. 730, 788. 

Apparatus for drying at constant temperature under diminished or ordinary 
atmospheric pressure (Apparai zutn Trocknen hoi beliebiyer , cons (an ter Tempera tnr tw 
LnftverdUnvten Tlanmoder bvi yewohnlichein Lnftdrnck), C. Eon nick. — ('Item. Ztg., 1898, 
No. 89, p. 003, illus. 

Air sand baths ( Luff sand barter ), H. ]/>ndaiil~ Chan. Ztg., ISO No. 39, p. 808. 
The genus Microthanmion, <1. Ag. {Vie, (lathing Micro! ha tnnion, J. Ay. -Sierospora, 
Harr.), V. ScimtT/..—Ber. deni. hot. Gcs., 11, Heft 4, p. 81 ). 

Synopsis of genera and species of Malvaceae, E. (1. l\AKFAi.~~Jonrn. Dot., SI, 

j)* 818. 

New orchids. — Kew Mi sc. Bui., No. 74 and 79, pp. 01 -00. 

Concerning the appearance of diastase in the endosperm ( Vebcr den Eh t nit von 
Diastase in des Endosperm), ,T. Guuns. — lier. deut. hot. (les., 11, Heft 4 , p. 880. 

Chemistry and physiology of the leaf, If. T. Bhovvn and U. If. Mokkis.— down. 
Chan. Soc., 88, pp. 001-077. 

A critical review of the information concerning the concealed iron in plants 
and the alleged iron contents of potassium hydroxides ( Kritisvhe U triers u eh unyen 
iibei' den Nachweis maskirlen Risen in der Pda me and den angebUchen Risen g eh alt des 
Ka l i nmh yd vox yds ) , 0. Mtti.f. 1 . 11 . — tier. dent. hot. (les.. 11, Heft /, p. 202. 

Cause of the bluish color in grains ( Blancs ( letreide ), T. Wa\«jk. — Charm, Ccnlral- 
halle , 84, pp. 78-79: ahs. in Ghent. Central!)! ,, 1898 . /, No. 18, p. Oil. 

The localization of oxalic acid in plants (Die Cokatisahon der Oxalsanre in der 
PJfa me), It. GikhhIjKR .. — Jenaische Zeilach., 87, pp. U l- >78; ahs. in Ckem. Centralbl 
1893 , 1, No. 10 , pp. 743, 744. 

Osmosis in the manufacture of sugar ( Ueber Osmose), l\ Si'koumk n.—Oestcrr, 
vngar. Zeitseh. Zuekerind. n. handle. , 1893 1 Heft J, pp. 88 1- No. 

On nitrification (Zur Remit niss der Nilrifikatioti), Goi>le\vmy v. — Am. Akad. i Vis- 
sens eh. in Krakau, 1892; ahs. in Centralbl. Bnkt. n. Pat., IS, pp. 839, 300, and in ('hem. 
Central bl., 1893 , J , A o. 20, pp. 108 £, lv83. 

Experiments on the question whether nitrates are indispensable to the devel- 
opment of agricultural plants ( Versa eh e zur Entscheidung der Fragc oh sal peter satire 
Baize f Hr die Entwiell ung der lan dwirlhschaftt iehett Eufturgewdchse unentbehrlieh sind), < ). 
Pitscij. — Lanthe. Vers. St at., 42, Heft 1 and 2, pp. 1-90. 

New experiments with plants collecting nitrogen, and their employment in 
agricultural practice ( Die neueren Versuchx wit sticks to fsarnm el nden Pflanzen und deren 
Veneer tuny fur den lamlwirthschaftliahen BeJrieb), II. Wilkaktij. — Ahs. in Chem. Gen- 
tralbl., 1898, J, No. 22, p. 990. 

Contributions to the nitrogen question ( Beit rage zur Stieketoffjrage), A. PKTBR- 
MANN. — Ahs. in (them. Centralbl., 1893, J , No. 32, pp. 938, 989. 

The interchange between leguminous plants and the bacteria causing root 
tubercles ( Ueber die Wechselheziehungen zwischen den KnbUeheucrzeu y end c n Bakterien 
und den Leynminosen), F.Nobbe and L. Uiltneh. — Sachs, landw. Zeitseh., 1893, No. 16, 
pp. 100-109. 

The influence of humidity on the development of root tubercles of leguminosao 

( In flumes de V hum id.it 4 mr le dceeloppement des nodomtvs des leg um incuses), E. Gain. — 
Compt. rend., 110 (1893), No.24,pp. 1391-1390. 

Report of the botanical division of the experiment station at Mockera for 

1892 (Ihricht iifber die ThdUgkeit der botanischen Abtcilung der kgl. Versuchestation 



FORE ION INVESTIGATIONS. 985 

Movkeru, iso,?), P. (Jjlutzscu. — Sachs. landw. Zeitsch., 1893, No. 10, pp. 9.1-95, No. 14, 
pp. 141-143, and No. 18, pp. 189-101. 

On a new method for the bacteriological examination of water, A. B. Grif- 
fiths. — Chem. News, 67, No. 1747, pp. 231-286, Ulus. 

Studies on the pathogenic action of the lactic acid bacillus, K. Wertz and 
Lkudet. — Arch. wed. expert in. et d'linat. pathol., 3, No. 4; abs. in Chem. Ccniralhl., 
1893 , T, No. 16, pp. 740 , 741. 

Tobacco fermentation, ,J. N. DAvalos. — Abs. in Chem. Ccniralhl., 1895, I, No. 18, 
p. 840. 

Biological stations for fresh- water fish (Biologisehc Stall on on fur Siisswasser- 
fische), W. von W a N < i lcxn kim . — Oeslerr. landw. II ochenhl., 1898, N<t. 15. p. 111. 

Effect of the weather on the sugar-beet crops of 1891 and 1892 (Die IVirknng 
den Wetter* auf die Ztu kerr ii ben- Em ten derJahre 1891 und 189.1), W. R imp ait. — Lundw. 
Jahrb., 32, Heft 4 , pp. 503-516. 

An improved augei for use in soil investigations ( Der neue verbesstrfe Bohr- 
stock zur (Intent* cluing des Rodens). — Dent, lundw. Freese, 7893, No. 35, pp. 383, 384. 

The importance of green manuring ( Die wirtsrhaftltche Bede u tun g der (Lrundring- 
ung). J. KThn. — Ofsterr. lundw. IVoehenht., 1899, No. 18, p. 138 , and No. 19, p. 146. 

The preservation of barnyard manures (Zur Fra if e der Du ngrr- ( 'onsendrung), R. 
HKINIUC'IL — Landw. Ann. meek!, pai. Per., 1893, No. 19. pp. 147-149. 

Results of comparative trials of various phosphates, especially compari- 
sons of Thomas slag with mineral or raw phosphates, (i. Smuts and 0. Sciirei- 
BKK. — Abs. in Fuhlhu/s landw. ZAg., 1893 , Heft 11, pp. 364-37 J: Heft 12, pp. 380-387. 

Chile saltpeter for sugar beets (Zur Anwenduug den Chthsal peters fiir die Zneker- 
fiiben ), M. Makkckkic.- -Magd. ZAg.; abs. in Landw. Ann. mtrU. pat. Ver., 1893, No. 
18, pp. 139 . 140. 

Report of the fertilizer control at the Mockern Experiment Station in 1892 

(Rcricht it bar dir Tha/igheit der Dunger-Kontrolle under Kdmgl. Sachs, landw. Tersuchs- 
sfation Modern ini A ah re ISO, 2^, O. Boltciitr. — Sachs, landw. Zeitsch., 1893, No. 25, pp. 
279-282. 

Examination of the barley crop of 1892 of different sections ( Die Cerstcn des 
Aahrgangrs 1892). Ktrassmann and j\1 . I,r\ \ . — Chem. ZAg., 1893 , No. 27, p. 469. 

Polygonum sakhalinense as a new forage plant (Stir le Polygonum sakhg line use, 
envisage an point dr rue de V ah mentation du bet nil ), Dovmet-Aiian sox. — Compt. rend. 
116 (1893), No. 24, pp. 1(08-14/0. 

Experiments with varieties of grain and peas grown in different piovinces 
( Vergleichen Anha avers uche nut Getreidc-und Erbsensorten rersehicilcner Provivzen). D. 
Kakkllario. — Oestrrr.-migar. Zvitseh. Zuekerind. u. Landw., 189 3. pp. 191-217. 
Production of tubers inside of the potato, A. B. Bim>lk. — Jour. Rot., 31, p. 193 . 
The propagation of the sugar beet without seed {Die Vermehrung der Znckerriibe 
ohne Samen), H. Brirm. — Ocste.rr. landw. 11 ochenhl., 1893 , No. 20, pp. 155. 156. 

Analysis of tobacco and its products (Analyse dcs Tahakcs und seiner Fabrikatc), 
V. VKDl'ftW. — Zeitsch . analyt. Chem., 32, Heft 3, pp. 277-295. 

The Lebanon cedar (Die Lebanon- Cedar, Cedrus JAbani , Barr.). — Deut. landw. 
Presse, 1893, No. 46, p. 502. 

The distribution of plant diseases by means of seeds (Die Versehhppung von 
Fj lanzrn kra n khei ten dnroh Sam train), F. Roock. — Zeitsch . landw. Per. Hessm, 1893, 
No. 20, pp. 161, 162. 

Studies of a disease affecting apricot trees at present prevailing in the vicinity 

of Mentz (Studim iiber eine gegen war tig in Mombach bei Mainz herrschende Krankheit 
der Jpri kosenbd u me and iiber die Erscheinungen der Rlattrauddurrc), U. Aderhold.— 
Landw. Jahrb., 22 (1899), Heft 3. pp. 455-457. 

The control of potato rot by means of copper sulphate ( Die Bekampfung der 
liartoff ellcran kh ei t dnrch die Verwendung von Kupfervilriol), A. Lkydeoker. — Oesterr. 
landw* W ochenhl,, 1898. No. 21, pp 163, 164. 
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Palm weevil of British Honduras. — New Mise. Bui. No. 71 and 75, pp. 87-60* 

British hawkweeds, E. F. and W. It. Linton. — Jonrn. Bot. f 31, p. 196, 

Effect of mildew on the composition of bread ( Cersuche fiber den Einjluss dee 
Sekimmelns auf die Zusanmensetznng des Erodes), T. Dietrich. — Her. 11, Versamm. bay* 
ri seller Vertreter angeiv. Chem 1893, p. 91; abs. in Zciisch. analt/t. Chem., 38, Heft 3, p, 
362, 

Dried sugar-beet diffusion residue as food for farm animals ( Veber Troeken - 
schnitzel und deren Verf utter ung), Krempe. — A folk. Ztg., 1893, No. 17, pp. 223, 224, 

On the digestibility of milk and bread (Beitrdgc zur Kenniniss der Verdaulichkeit 
der Milch und des Brotes), A. Magnus- Boy. — Arch, da Physiol., 63 (1893), p. 644; abs, 
in Chem. Ztg,, 1893, No. 88, Hi pert., p. 136. 

The results of feeding a ration deficient in albuminoids ( IHe Folgen ciner a us* 
reichenden aber enviissarnien Nahrung), I. Munk. — Arch. path. Anat., 132, pp. 91-157 ; 
abs. in Chem. Centialbh, 1893, I, No. 23, pp. 1072, 1073. 

Observations on the effect of feeding calveB and pigs on the cooked milk of 
cows suffering from mouth and foot diseases (Beobachtungm welch e beim Ccrfut- 
tern anjgekochto* Milch von maul- und ktauenseudiekrmiken Knhen an Kdlbcr und 
Schweine gemacht sind ), (xEOJUO sohn . — Komgsbcrgei land- v. jorstw. Ztg., 1893, No, 5, 
pp. 26,27. 

Feeding dairy cows ( Vcber Futterung der Kulie), A. Sciimip, — Molk, Ztg., 1898 , No. 
18, pp. 237, 238; No. 19, pp. 254, 251. 

Effect of various feeding stuffs on the qualities of milk ( Der Einjluss der rcrschk- 
denartigen FntlerniitUl ant die BescJmftenhat der MU<h ).- Bthunz. Milch Ztg . 9 ( 189 ?), 
No. 4; ' Molk. Ztg., 1893, No. 15, pp. 197 , VIS. 

Adulteration of oleomai garine with sunflowei-seed oil ( Verfhlschung von Mar* 
garin mit Sonncbluviuiol), A. Jou ns mid E. Wu l>. — Chem. Ztg., 1893. No. 49, p. 879. 

Oils from apricot, cheny, plum, and peach stones, and their possible use as 
adulterants of olive oil, 0. Mipko.- -Zeitsch. osUn. Apoth. Ver., 81, p. 175; abs. in 
Analyst, June, 1893 , p. 119. 

A new method for detecting cotton-seed oil in lard and olive oil, and the ap- 
proximate estimation of cotton-seed oil in lard ( l eber eine neue Mcthode zum Naoh~ 
weis von Baumwollsammol in S< hwcintfetl und Oh renal und alter die annahernde, Seluitz- 
nng des G dial ten an Ban unroll satncvol m Sdnuunefelt), F. 0 at iter. — Zeitsrh. anah/k 
Chem., 32, Heft i, pp. 309-31 \ 

Detection of extiacted tea, AV. A. Ti< jiomiroyv. — Chem. News, 67, (1893), No. 
1744, p. 196. 

The exhalation of carbonic acid and water from the skin (Die Kohlensaurt und 
Wasseraussihi idling der Haul), 1S( uierheuk. — Auh. Anat. u. Physiol., 1893, p. 116; abs. 
in Chem. CentralbL, 1898, 1, No. 25, p. IU)8, and in CenUalht. med. IVissensch., 1893, p. 
805. 

Effect of light on animals (Einjluss des 1 uhUs auf den ihierischen Organismus), 
H. Wkiskk. — Oesterr. lanthr. lioehenbh, 1893, No. 20, p. 156. 

The effect of variations in the humidity of the air in warm weather on the 
animal body (Schwankungrn der Lujtji udihgteit hei hohen Tcmpei'aturen in threw Bin* 
fuss auf den thiirischen (hgantsmus), Burner. — Ar<h. Hyg., 16, Heft 2, pp. 101-104 . 

Effect of exeicising the lacteal glands on productiveness (Einjluss der Ucbung 
der ADlchdruse auf die Milch erg kbigkiit), V. UliRMAN. — Molk . Ztg., 1893, No. 16, pp. 
209, 210. 

Importance of fat in nutrition ( Bede at an g des Fettes in der Nahrung), A. Fi CK. — 
Sitzungsher. physical -wed. Gts. zu Wurzburg, 1892, p. Ill ; abs. in Chem. Oentrabl. 
1893 , I, No. 13, pp. (lib, 617. 

The importance of albuminoid food in human nutrition (Vie Bedeutuug des 
Ehvemes fiir dieErnahrung die Mcnsdun), F. Hirscukeld.— klin. Woehensah 
30, pp. 324-329; abs. in Chon. Ccntralbl 1893, 1, No. 17, pp. 790, 791. 

In what manner is albuminoid metabolism in the animal cell influenced by 
albuminoid nutrition 9 {In udclur IV vise becinjlusst die Eiweissnahr ting den Eiweiss* 
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stoffwechsel d6r tfticrisehen Zelle?), 1i. Sciiondorff. — Arch . get. Physiol., 54 (1893), 
Heft 7, 8, and 9, pp. 430-483. 

Borne laws of albuminoid metabolism ( Cdtcr cinigc tlesehe dcs Eiweisns1off- 
wechsch), E. PflPgku. — Arch. gee. Physiol., 81 (/*!)!), Heft 7, 8, and 0, pp, 388-419. 

The effect of carbonic acid on the diastatic and peptonizing ferments in the 
animal body, Y. I\ Scuirkiuva. — Shandinav. Arch. Physiol., 3, p. 343; (tbs. in Chtm. 
Cculralbl., 1893, 1 , No. 10, p. 7 13. and in t'entralbl. Physiol., 0, pp. 713-744. 

The behavior of pentoses in the animal body (Vcrkalten der Pcntoseu im 
Tier k or pm) , E. Barkowski. — t'entralbl. uud. Wittsnnu h., 1^93, pp. 793, 794; a be. in 
("hem. Centrabl., 1893, 1, Xo. 10, p. 740. 

Behavior of pentoses in the human body ( f erhaltin der Pm laylyhosen im mensde* 
jichen Organismus), W. Eitsi i< in. —Anh. path. Auaf., 173, ptp. ,>u8, 3t>9; aba. in Chcm. 
Centralhl., 1803, 1, Xo. 135, p. U)7'3. 

Effect on the metabolism of the dog of feeding once daily or the same 
amount of food in several poitions < (hr IavUuss fuglich dnmahger oder fraction icr- 
ter Xahrungsanfnahme ant' dm Stojhudad de s llundis), <\ A drain. — Zulsch. physiol. 
Chan., 77, pp. 070-0871; abs. in Chan. < cntralbl . y 1893, 1, Xo. 17, pp. 793, 791. 

The growth of tubeicnlosis germs upon vegetable media { Fiber dm IVachslhum 
ran Tit be rke I bad lien auf pjlantlichm Xahrbodtn), Kasdkr. — Arth. 7/yg., hi, Ihft S, pp. 
338-311. 

Experiments in inoculating ten steei s with tuberculin (Fin naur J mpfrersneh 
unit Tubcrhnlin). — Landu\ Wodunbl. Sehltn. Holst., 189 1, Xo. *33. pp. 319-3.1. 

The fat content of the milk of Mecklenbuig heids {lhr Pdigdialt der Milch 
weckUnbnt gisdiet Henhn), P. Vn m .- - Mtldi '/Ay., 189 >, Xo. 17, pp. 371 , 375. 

Nuclein content of human milk and cow’s milk {lhr XmUtmphaM dev Fraucn- 
vnd Ixuhmildt), Fngat . .inn. Med., 189 , p. 19.; abs. in ( ban. t\ niralbl., 

1893, J, No. 733, p. 985. 

Identification and determination of lactose in various kinds of milk, <*. 

(»i>. — Journ. ]*hann. et Chim., 37, m r. 3, pp. 47^AI7; aba. in ("bun. t ( nhalld 1 s9J, I, 
Xo. 10, pp. 93*3,1093. 

On the leaction of milk— / ' f nion jdumn.: a to. w Milch Zip., 189 >, Xo. 10, p. 357. 

On the relation between the specific giavity and the fat content of milk sol- 
ids in its bearing on Fleischmann’s foimula {(dm die (lurch die (altighdt der 
Fldsehnuntn'sehen Formd lading l< Ihzuhnug zu't*<hm dan sp< zifischt n (A wi< h t and dan 
proznitischen I'dtgdialt t hr Trocktnsuhdan; der Milch), J. JSiNirv- -Milch Ztg., 1898, 
Xo. 17, pp. 737 A- 37 f. 

The chemical diffeieuces between cows’ milk and human milk and the means 
for makiug them alike ( l He dmnisdien Cnta tilth dt zicisdun Kuh- und Frauen milch 
vnd die Mdtd zu ihn i , t usglt ich ung i, S« > \ ii i.k r. — Mum hi net mal. H ochensch., 1893, Xo. 
4; aha. in Chan, ("cntralbl., 1891, 1 . Xo. 15, pp. 703, 7(A. 

Studies on the milk of inoculated animals ^ Ildhagv zni Kenntmss der Milch tnmu- 
vmerter Ttere), Briicijkr and Emu lc n.— Zdtsch. llyg., 73, pp. 83t»-89>; abs. %n ('hem. 
Cenlralbl., 1893, 1, Xo. 131, p. t>30. 

The relation of phosphates and casein to lactic feunentation ( Cdtcr die Hczie- 
hnngen dir Phosphate und den Camnnft zur Mil* latum guhrung), li. -('hem. /Ay., 

1893, Xo. 43, pp. 757, 758. 

Bacteriology in its relations to dairying [Hie Pakta tologie in ihter Iteziehung zur 
Milehwi rise haft), 1*. SemirPAN. —t'entralbl. Paid. u. Par., 18, pp. 537-531. 

Qualities of milk sterilized by Soxlilet’s method ( Pic Pesohaffcnhdt slorilisierter 
Milch nach Sojchlct), Paulv. — MolL ZAg.. 1893, Xo. A. pp. 79 7, 7390. 

The artificial souring of cream with pure cultures of bacteria {Die kihistliche 
Seiner ung den Rah men mitlelst ItdncuUnren von Milch* iurebakterien), F. Lafar. — Oesfcrr. 
landw. IVochenbt., 1893, Xo. 10, pp. 133, 731; and Xo. 1 ( (, pp. 7(7,118. 

How can milk be kept from souring, and what is the best temperature for 
separating the cream? (Wodnrch kunn man die Milch lunger frisch erhalten, und wdche 
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Tempera tur ist bei der Cent rifugir mug der Milch ah die gitnsfigsie anzusehen t), 
Hiitcher. — Bvaunsehivg . Ia n die. Ztg 1893, No. //, p. 70. 

On the preservation of milk in Norway with boracic acid ( Veht r K on nervier an g 
dor Milch in Nonvegcn nutleht Borsaure), Jl. Wjjgmann ami ,1. Suiiktjkn . — Milch 
Ztg., 1895, No, 16, p. 264, 

Sponge and sand filters for removing dirt and bacteria from milk ( Die Wirkung 
von JSvhwamm vnd Eiesfiltern auf die lieinigung dev Milch von SchmutzieUen and Bale* 
terkn), SoHirrrAU. — Aba. in Molk. Ztg 1893, No, 18, pp. 2 It, 211, 

Danger from consuming the milk of sick cows ( IVelchc (1 if ah rev (nvachaen fiir 
den Men x then an 8 deni Gen a ns dcr Milch kranler Tiere 1), F. Baum.*— Arch. U'tsst nsch. v. 
prak, Tierht Ilk unde, 18, lit ft 3 and 1; aim . in Den!, landir. Bn sue, 1893, No, 18. p.296; 
No. 29, pp. 808,209; Iso. 31, p. 341; No, 33, pp. 292, 23 i; and A o. Juii, p. 34. 

The sampling of milk (DU Entnahme von M ilth profit u), 3 . »Sikdi:l. — Allg. Molk. 
Zfg., 1893, No. 17, pp. 3, 4; A o. lh,pp. 3, 4. 

Determination of fat in milk by the Weiss method (Zur Jit stinunung des Fettge * 
haltes dev Milch nach Veins), JLanc;. — Charm. Zlg., 38, p. 119 ; abb in (hem. C enfralbl. , 
1898, J, No. 21, p. 990. 

A new method for determining the fatty matter of milk, L. Liehkkm akn and 
ft. Szihcri Y. — ('hem. A cut, 97 {1893), No. 173/. pp. 289, 281. 

The Lister-Babcock milk testei, with some suggestions for extending its use, 

0. 11m B it v. — Analyst, May, 1893, pp. 178-1:3. 

The Leffmann Beam method for the estimation of fat in milk, part II, II. 1). 
Richmond. — Analyst, May , 1898, pp. 130-134. 

The action of heat on milk, H. J). Kk'iimond and L. lv. Ilosi i.v\ . — Analyst, Jane, 
1893, pp. Ill, 142. 

The calculation of the efficiency of milk separators ( l (her die Jtereehnnng dcr 
Wirknng von Mileheentnfngen aus deven Ibmessungt n), (licsi lkk. — Landir. Jahrb., 
22, Heft 4,pp. 669*380; and Milch Ztg., 1S93, A o. 19, pp. ,>03,8114. 

What are the requirements necessary to the production of first quality but- 
ter in cooperative creameries 9 ( Velche Bednigungeu Hind ztt of alien uni in Genossen* 
sehafts-Molko'cien feinstc Butter herzusltllcn 1), Du itui.—Moll. Zlg., 1893, A o. 19, pp. 
293, 234. 

On the water content of butter ( Anfllarnngtn uberden Jl asst rgt halt in dtr Batin') 
Ahs. in Milch Ztg., Is'. 23, No. 16. pp. 176, 1 7,\ 

Edam Cheese {Ed tuner Etist ). 15. Rom. — Moll. Ztg., D9 i. No. 73, pp. 309, 810, 
Analysis of a cheese made from separator skim milk, L. (Unu wo,— Stas. sper. 
agr. Ital 24, pp. 5*8; ahs. in Chon. Cent valid., Is93, J , J8o. 16, p. 893. 

The effeot of exclusion of air on the ripening of Emmenthaler cheese ( Ueber den 
fflnjluss den Lvflabsthlusses auf die Beifurfg den Enunt nihaler Ease*), K. Von Fufujikn- 
REICH and F. ScriAJXEit. — Achweiz. flochensch. Charm., 31, pp. 78-81; abs. in Chem. 
Cttniralbl., 1893, I, No. 75, p. 706. 

Experiments on the formation of fat during the ripening of cheese ( Vcrsnche 
Ubir die Eettbildnng bei dcr Beifung den Eases), II. J acobstjti \l.~~ Arch. gut. Physiol., 94 
(1897), Heft 7, 8, and 9, pp. f 81*300. 

The cause of abnormal ripening of cheese ( Ueber die Crunchen and die Eiregcr der 
abnormalen Iteijungsr or gauge behn Ease), I\. Auami/iz. — Milch . Ztg., 1898, No. 11, pp. 
219, 220; No. 15, pp. 233-210; and No. 2?, pp. 354-337. 

Novelties in the manufacture of rice starch (Neuerungen in dir Fabrication von 
Ittissturke), H. Schrkib. — (hem. Ztg., 1898, No. 14, pp. 777-780. 

The purification of beet juice ( Ueber die lieinigung der liubenttaflc ). — Wochcnsehr. 
Central-Ver. liiibenzuck. Jnd ., 1892, No. It, p. 158, 139. 

The application of elec tii city in purifying juice (Die A rove admit/ der Eleelrieitdt 
bei der Saftreinignng), A. Stift.— Wochensehr. Central* Ver. liubenzuck.-Ind., 1893, No. 

1, p.2. 

The effect of lime and alkalies on inverted sugar ( Ueber die Einivirkung von Kalk 
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und Jlkalfcn* auf ftmrtevcker), L, Jkbhku.*— rngar. Zeitsah. Znclcerivd, u. 
Landw. f 1893, Ihfl 2, pp. 239-2233. 

The storage of crude sugar (Veberdas Verhaltcn dee Uoltzudrrs 1mm La gem), F. 
STROHMKH. — Oeeterr, nngar. Zeitsoh. Znckerind. u. Landu 1893, Heft 2, p. 112-283, 
Rapid method for estimating the extract in wine (Zur raschen Dftractbeet minting 
in JVein), Medicus. — 7 ter. 11. Versa mm. batjmrher Vert refer angctc. Ghent , , 1803, p. 80; 
aha. in Zeitsch. anahjt, Chem., 32, Heft 3, p. 332, 

The judgment of wine from its chemical analysis ( Die Hen rthei lung der Wane 
auf Grand der chemiechen rnlcrenchung), J. Nijsslnu.-— t'hem. Zip., 1393, No. 38, p, 877, 
Studies on the structure of wool fiber { l T ebcr StrukturverhaUn isse von WoUhaaren 
unit Ankniipfuny an die Kohlsehm ttlCsehe Prorternnq der Hreslaner Probesehur und die - 
letztere. Hclhul), \V\ von Natiicsivs — Lund tv, dahrb., 22 (1893), Heft I, pp, 239-802, 
History of the horseshoe (Die HnjVmnJ unde in Deutschland, mmaUDch in titirt- 
baijern , md die Geschichtc dee Hnfcmus), It. RnArxcAHT ,—Landiv, Jahrb., 22 (1893), 
Heft, 3, pp, 833-133, 

Agricultural machinery for the culture of roots (Jilts and netive iiher landwirth - 
HchajtUehe Maschinen, util besonderer Periickeirhtigung der Ituhenculturycrathe), H, Ki'i> 
TK K.—Ocslerr, nngar. Zeitsvh, Znckerind. u. .Landw., 189 3, If eft 2, pp. 7 71-193. 

Annual report for 1892 of the agricultural experiment station at Regenwalde 
(Jnhrvsberbcht dber die Thaiigheit der ayrikultur vhemtsehen VersneltHslaiton der Pom- 
merehen okonomisehen Gent thehaft ~n Pegauralde im Jahre 1892), 1\ liAKSbEEU. — Jfodt* 
enselt. pomm, dkon, Gee., 1893, No. 12, pp. 149-133* 



EXPERIMENT STATION NOTES. 


Alabam\ Collkgk ant) Station . — T he college and station liav© mot with a severe 
loss in the death of N. T. Lnpton, M. D., LL. D., professor of general ami agricul- 
tural chemistry in the college, chemist of the station, and State chemist, which 
occurred June 11, at Auburn, Alabama. 

Idaho Station. — The station council and staff have been organized as follows: 
Frank Un 13. Gault, president of the University of Wyoming, chairman; Charles P. 
Fox, M. S., director, agriculturist, and horticulturist; John 1C. Ostrander, A. M., 
0. E., irrigation engineer; Charles W. McCurdy, 1). 8c., chemist; L. F. Hender- 
son, Ph. B., botanist; John M. Aldrich, M. S., entomologist; and John E. Bone- 
bright, B. S., meteorologist. 

Indiana Collkgk and Station. — S. (1. Wright has been appointed assistant 
botanist of the station, vice Miss K. E. Golden, who becomes assistant in biology in 
Purdue University. A. W. Bitting, professor of veterinary 'science in the Florida 
Agricultural College, has been elected piofessor of \eterinary science m Purdue 
University and veterinarian of the Indiana Station, vice W. L. Williams, George It. 
Ives has been appointed assistant agriculturist of the station, 

A greenhouse for pot experiments is in course of erection at the station. It is a 
substantial glass structure 40 by 20 feet, and will he pro\ided with about 150 feet 
of track for the trucks carrying plants growing in pots. 

Louisiana Sugar School. — The third session of the* Sugar School connected with 
the station at Audubon Park, New Orleans, Louisiana., will begin October 1, 
1893, and close July 1, 1894. “ The second session lias been well attended by stu- 
dents from Spain, the Hawaiian Islands, Cuba, Nebraska, Kansas, and Louisiana* 
The object of the school is to produce experts in the sugar industry, and to this end 
a regular course has been arranged, covering thorough instruction in the growing of 
cane, beets, and sorghum; designing, construction, and operation of sugar houses; 
and the practical manufacture of sugar and the chcmistij of its products. For 
those prepared for entering upon this course two yeais will be necessary for its com- 
pletion. Thiscourse leads to graduation. There is also an irregular course designed 
to meet the wants of the sugar-makers, engineers, and planters who have not the 
time for the regular course, but wish to add to their practical accomplishments the 
knowledge of the principles upon which their work is done. This course may he 
taken at any time, and will consist of such studies from the regular course as the 
student may elect.” 

u During the harvest, lasting usually three months, the sugar house will be run 
by the students and the professors in the experimental manufacture of sugar. Ai 
other times it will be used by the professor of mechanics and the instructors in 
sugar-making for familiarizing the students with the use of the machinery and with 
the art of sugar making. After the crop season is over the low-grade sugars are 
melted and used by the students for instruction in sugar-making and ecu trifugaling. 
Each student takes his turn at tiring the boilers, weighing the coal and water con- 
sumed, melting sngar, boiling it to grain in the vacuum pan, and centrifugaliug the 
masse cuite. At the end of this round ho tills up properly and returns through his 
instructor to the director of the school carefully prepared tables of the results at 
every point in the process of manufacture, and of every point arising in the mechan- 
ical execution of the work, from tiring with the coal to the weight of the condens- 
ing water evaporated and the final consumption of coal per pouud of sugar made.” 

The faculty consists of William 0. Stubbs, A. M., Ph. 1>„ director; Thomas P. 
Hutchinson, assistant director; J. T. (Yaw ley, A M., chemist; J. L. Beeson, 
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Ph. D., cliemist; R. T. Barwoll, M. E., mechanical engineer; E. E. Olding, sugar- 
maker; and A. Lehman, B. 8. A., chemist. 

Maryland Station. — C. V. Riley, of the 1J. S. Department of Agriculture, has 
been appointed entomologist of the station. 

In a test of 40 varieties of wheat just completed the average yield was over 30 
bushels per acre. Seven or K varieties yielded over 40 bushels, and 2 varieties — the 
Wisconsin Triumph and Fultz — over 45 bushels. It was thought that the large 
yield was principally due to a top dressing of stable manure applied with a manure- 
spreader in January. 

New York Cornell Station. — Fred \V. (lard has been elected associate professor 
of horticulture in the University of Nebraska. 

North Dakota Station. — J. B. Power lias been elected director, vice H. E. Stock- 
bridge, Ph. 1). 

Pennsylvania Station. — The last legislature passed an act appropriating $3,000 
a year for two years to the station “for the purpose of conducting experiments and 
investigations in the culture, curing, and preparation of tobacco. These experi- 
ments, which have already been initiated at two points in Lancaster County, are to 
he under the management of the Tobacco Growers' Society of Lancaster County, and 
such other responsible associations as may care to engage in such work, but subject 
to the direction and control of the station. The actual work of experimentation is 
to he carried on by the respective associations, hut the analyses and investigations 
connected therewith arc to he made by the station and the results of the experiments 
published in its annual report. It is further provided that no part of the appro- 
priation shall be used for the purchase of land, and that experiments shall be car- 
ried on under the act in not less than two, nor more than five, separate localities. 
Provision is also made for the publication of results in the form of bulletins, one 
copy of each of which is to be sent to overs newspaper in the State . s ' 

Tex as Station. — J. II. Connell, M. S., professor of agriculture in flic Mississippi 
College, has been appointed director of the station, vice G.AV. Curtis, M. S. A. 

W yoming College and S fatiov — The following appointments have been made by 
the board of trustees: K. 1. \ntmn, Ph. D., professor of English ; \Y. C. Knight. A. M., 
professor of mining and metallurgy . and geologist of the station ; I. M. Morse, Ph. Ib, 
‘Assisi ant professor of French and (Senium ; J.l >. Conley, l'h.Ih, physicist of the station. 

Ontario. — The following statistics of agriculture in Ontario are taken from a 
recent circular issued by the Bureau of Industries : Population 2,111,1121; number of 
acres of cleared land 11,0SS,12(>; horses bSS,Kl 1 ; cattle 2.029,110; sheep 1,850,473; 
pigs 996,974; poultry 7.078,973; value of farm lands, buildings, implements, and 
live stock, $979,977,244. 


The ana, produce, and value of field crops in Ontario in 1892. 


Field crops 


- -- -| Products 
Eleven j in 1 892 
yours. ! 


I Yield per aero I 


Eleven 
\ cars. 


„ , > Market price. 

\ alue of j 

'Vile ’ 1 i ism. j 


F all wheat 900, 522 90S, 036 

Spring wheat I 651,302 * 571,525 

Burley j 499 22.") 721,962 

Oats I 1,861 469 L CM 1,229 

7.4.07a 3(H), 857 

Pt'aa 774,722 678,578 

Corn (in the oar) 181,463 5 N 

Corn (tons for silo) 01, 403 ( 8,4 '( 

Buckwheat 125,104 74.309 

Beans 33.249 20.841 

Pot atom 145,703 154,503 

Mangel- wu reels 22 020 19,772 

Carrots 9, 011 10,379 

Turnips 129,627 307,187 

Hay and clover 2, 51 5, 367 2. 810, 038 

Total 8, 080, 200 j 7,508,753 


! Hush els , 

20.492.497 
8, 218), 395 | 

12, 271, 318 i 
64, 758. 053 i 
1,132.501 
14, 494. 43<i I 

11.229.498 
948, 907 

2,521 214 
535 981 
12, 289,817 
10,350,474 
3, 827, 361 
63,541.641 
Tons . 
4,384, 838 


jfYwf* Cent*. 



1,195 70 7 

' 888 67 8 

, 293 41.3 

,480 30 8 

, 937 55. 8 

, 714 59. 0 

35.8 20. 3 

814 

952 42 2 
>. 500 I 98. 8 
, 068 \ 50 4 


,672 1*8.20 | 


110,562,493 
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r 'The average wagcfj paid to laborers per year were $150 with board, and $253 
without board; for the working season $10.52 was tlie average per month with board 
and $25.92 without board; domestic servants averaged $ffc 21 per month. 

u The average temperature for the six growing months (April-September) in 1892 
was 58.01°, being nearly V above the average season of eleven years. Tins total 
sunshine for the same months was 1,310.9 hours, or eight hours below’ the average. 
The rainfall amounted to 20.10 inches as compared with 15.45 inches, the average 
season's rainfall for the eleven years.” 

International Kvirrninov of Fum CuLirRK.— ' The Society of Fruit Culture 
of Kussia announces an international exhibition of fruit culture, to be held under 
its auspices at St. Petersburg in the autumn of 1894. Its object is stated to he to 
whow r ‘*the present condition in Russia and other countries of the eulti\ ation of 
fruits and vegetables, viticulture, the cultivation of medicinal plants, horticulture, 
and the manufacture of their products,” 

A congress of pomologists will be convened sinmltaueousl.v with the exhibition, 
and all persons interested in hoiticulture and pouiolog> , whether in Kussia or in 
other count nes, are invited to participate in the exhibition. The classification for 
the exhibition is as follows: (1) Fresh fruits; (2) fresh vegetables; (3) dried fruit 
and vegetables, preserved or treated b,\ other processes; (H wme, eidei, perry, and 
other fruit beverages; (5) hops and medicinal heibs; (6) seeds; (7) fruit trees and 
hushes; (8) horticultural implements and appliances, and technicality of produc- 
tion; (9) literacy, scientific, and educational accessories, collections, plans, etc. 

Persons desirous of further information are icferred to the office of the Interna- 
tional Exhibition of Fruit Culture, 1894, Imperial Agricultural Museum Fontankn, 
lOSt. Petersburg, Russia. 

Forf.i<;n visitors to niK World's Fair.— A committee of ten members of the 
Hungarian National Agricultural Society of Kudu-Posth is to visit this country to 
attend the World’s Columbian Exposition and study our agncnltural colleges ami 
experiment stations, as well as our agriculture in general. Fortius purpose they 
have planned quite extensive journeys to various parts of the country. 

Prof. Dr. Alexandei Hcrzfcld, lectuier at the Ko.yal Agrieultuial and Technical 
Institute at Merlin and director of tin* Chemical Laboratory of the Centum sugar- 
beet industry, will visit this country under a commission from the Imperial Covern- 
ment of Cermnn> to stud.v our agriculture, and especially experimental work iu 
sugar-beet and soighum culture and sugar-making fioni these crops. Ho will he 
accompanied by Dr. Hart/, director of a large industrial establishment at Brunswick. 

Dr. Max Sering, author of an impoifant work on American agriculture entitled 
] H e La n d w i r th#c h a ff I ich c Konkurmiz A oxia inert Las in Oeytuwart vnd /ukunnt (Leip- 
zig, 1887 ; pp. 759j, is among the visitors to the Fair. 



LIST OF PUBLICATIONS OF TIIE UNITED STATES DEPARTMENT OF AGRICULTURE. 

MAY, 1893. 


Division of Botany: 

Bulletin No. 13, part u, June 1, 1891. — -Grasses of the Pacific Slope, Including 
Alaska and the Adjacent Islands. 

Division of Entomology: 

Insect Life, vol. v. No. 4, April, 1X03. 

Bulled in No. 29, October 31, 1802. —Report on the Boll worm of Cotton. 

DiMMON of OltNI'l llOLOG Y AND 'MAMMALOGY. 

North American Fauna, No. 7, December, 1892. — The Death Valley Expedition; a 
Biological Survey of Parts of California, Nevada, Arizona, and Utah, part n. 

Office of Experiment Stations: 

Experiment Station Record, vol. iv. No. 7, February, 1893. 

Division of Statistics: 

Report No. 101 mew series'), May, 1893. — Condition of winter grain; Mowing 
lauds and pastures; Progiess of cotton-plant ing; Spring plowing; Changes 
in crop areas; Temperature and rainfall; Notes from reports of State agents; 
the cotton crop of India for the year 1892-93; Eniopean crop report for May, 
1893; Freight rates of transportation companies. 

Report No. 7 (miscellaneous seiies). Febiuaiy, 1893. — An Agricullmal Survey of 
Wyoming. 

Weather Bureau: 

Monthly Weather Review, Maich, 1893. 


LIST OF STATION PUBLICATIONS RECEIVED BY TIIE OFFICE OF EXPERIMENT STATIONS. 


May, 1893. 


Agricultural ExrERTMrxT Station of tjif rNivrmuiY of California: 

Bulletin No. 101, May, 1893. — Further Examination of California Prunes, Apri- 
cots, Plums, and Nectarines. 

Colorado Agricultural Experiment Station: 

Bulletin No. 22, January , 189*3. — Preliminary Keport on the Dut> of Water. 
Connecticut Agricultural Experiment Station: 

Annual Report, 1892. 

Agricultural Experiment Station op Florida: 

Bulletin No. 18. — (trasses, Forage Plants, Tomato Blight. 

Bulletin No. 19, 1892.— Tobacco. 

Kentucky Agricultural Experiment Siation: 

Bulletin No. 45, April, 1893. — Field Experiments with Fertilizers 
Maine State College Agricultural Experiment St vtion: 

Bulletin No. 4 (second series). — Testing Cream and Milk, Fat Test and Lactome- 
ter. 

Annual Report, 1892, part m. 
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Massachusetts State Agricultural Experiment Station: 

Bulletin No. 46, March, 1893. — Commercial Fertilizers. 

Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 52, April, 1893. 

New York Agricultural Experiment Station: 

Bulletin No. 50 (new series), January, 1893,— -Summary of Results of Experiments 
made in the Manufacture of Cheese During the Season of 1892. 

Bulletin No. 51 (new series), March, 1893. — Some Celery Diseases. 

Bulletin No. 52 (new series), March, 1893. — Analyses of Commercial Fertilizers. 
Bulletin No. 53 (new series), April, 1893.— Feeding Experiments wRh Capons. 
North Carolina Agricultural Experiment Station: 

Bulletin No. 89, March, 1893. — Cooperative Field Tests During 1891 and 1892. 
Bulletin No. 90, April, 1893. — Practical Stock Feeding. 

Bulletin No. 90d, April, 1893. — Meteorological Summary for North Carolina, 
March, 1893; Has the Moon any Influence on the Weather f 
North Dakota Agricultural Experiment Station: 

Bulletin No. 9, March, 1893.— Conditions Affecting the Value of Wheat for Seed; 
Prevention of Potato Scab. 

Ohio Agricultural Experiment Station: 

Bulletin No. 47, December, 1892 (Annual Report, 1892). 

Oklahoma Agricultural Experiment Station: 

Bulletin No. 5, .January. 1893. — Some Soil Analyses. 

Bourn Dakota Agricultural Experiment Station: 

Bulletin No. 32, December, 1892. — Forestry. 

Agricultural Experiment Station ok Utah: 

Bulletin No. 20, March, 1893. —Horticultural Department. 

Bulletin No. 21, March. 1893. — Feeding Ruminants on Drain Alone; Night Versus 
Day Irrigation. 

Vermont State Agricultural Experiment Station: 

Bulletin No. 32, March, 1893.- Out Smut. 

Virginia Agricultural and Mechanical College Experiment Station: 

Bulletin No. 24, January, 1893.— Injurious Insects and Diseases of Plants, with 
Remedial Measures. 

Bulletin No. 25, February. 1893. — Dorset Horn Sheep. 

West Virginia Agricultural Experiment Station: 

Bulletin No. 29. .January, 1893, — Experiments on Potatoes at the Station; Ex- 
periments on Corn at 1 lie Outstations. 

Bulletin No. 30, 1893. — Sheep. 

Agricultural Experiment Station of tiif. Cm versify ok Wisconsin: 
Bulletin No. 35, April, 1893. — Insects and Diseases Injurious to Cranberries. 

DOMINION OF CANADA, 

Department of Agriculture: 

Report- of Experimental Farms for 1892. 

Ontario Agricultural College Experiment* Station: 

Seventeenth Annual Report, 1891. 

Eighteenth Annual Report, 1892. 

Bureau ok Industries. Toronto, Ontario: 

Bulletin No. 42, August, 1892.— Crops and Live Stock in Ontario. 

Bulletin No. 43, No\ ember, 1892. — Crops and Live Stock in Ontario* 

Bulletin No. 44, April, 1893, — Crops and Live Stock in Ontario. 
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Owing to unavoidable irregularities in the publication of station bul- 
letins and reports, it lias been found impracticable to make tlie 
abstracts in any one volume of the Record cover the publications 
issued by the stations during any detinue period. The fourth volume 
of the Reeonl contains, however, abstracts of most of the station pub- 
lications received by this Oltice during the year ending June JO, 1893. 
This concluding number of the volume consists of an author and sub- 
ject index, and a table of contents which includes a list of publications 
abstracted and a elassitied subject list of abstracts. In tin* subject 
list the classification adopted for the card index of station literature 
issued by this Office has been followed as far as feasible. Inmost 
eases the titles under each head have been grouped so as to bring 
related subjects together in accordance with the, system of main divi- 
sions in tin* card index. The principal exception to this rule is in the 
ease of articles on field crops, which in many eases are of so general 
and comprehensive a nature as to render such a classification impracti- 
cable. In this group, therefore, the titles are, as far as possible, ar- 
ranged alphabetically according to the crops experimented on. 

The index of subjects lias been made with groat care and complete- 
ness, in the hope that it will be useful, not only as an index to the 
lteeord, but also* as a guide to the contents of the publications 
abstracted. The individual entries have* been made as brief as is con- 
sistent with clearness, and cross references have been occasionally 
employed. When practicable, each entry give* the name of the insti- 
tution responsible for the work indexed. This has been found useful 
to facilitate the examination of the work of individual stations in any 
line or the finding of the investigations pursued in particular regions. 

Tlie references to a large number of foreign articles, which appear 
in the index, will enable the student having access to foreign journals 
on agricultural science to readily find extended information on many 
problems which have been investigated abroad. 

91)5 
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B.I 337,347, 465 

S. 0 248 

Vt 133,485 

TT. Va 715 

A nalysis, methods for butter 95 

Mans. Stitt-** . GO 

cheese 99, 110 

coi*oa,TJ. S. 1) A 77 

coffee, U. S. I>. A .... 77 

dairy products .115 

fat, Md 70 

feeding stuff's UK 


A! ass 


Stnlo.. tH 

fermented liquor* IIS 

feililuers tlG 

flour 873 

foods (Vim Slot is Vi 63 
milk, Mass KLih* . 00 

nil lo^en ho 117 

phosphorii :n id 85 1 10 

potash 85 117 

soils unit ash ... 118 

Siiguis 118 

tea l’ S 1) A 
w at u* . 


of thl* AhMh lilt ion of 
Off u ml Vgm u 1 i ji ml 


Chemists . ... filtS 

Anameti* gritea on peaches, t’ s 1) \ .. 285 

Ana get trittis remedies, X. C 5x 

A-naplithol for defecting Rng.ir 21 

Anar via UneateUa, notes, Midi 417 

Anatit 15-punclata , notes, Mich 417 

Avdropogon eriatiMoides r not on Miss 2tx 

Angelica tree notes, Minn 055 

Angoumois grain moth in JVmis\lv.irna 17. 

S. I» \ 84 

notes Mil 25", 

S.,1 57 

Angular spot of cotton, Ala. College 834 

Annual excreta, loss of anmioma in 518 

Industry, lUireau 106,755,758 

parasites, notis Ark 749 

L.S. 1>. A 285 

transmission to man,!/. 

S. I). A 852 

production, abstract* of articles. 64, 90, 91, 
170 254, 854, 419, 475 567, G61 , 732, 841, 933 
Animals, as affected bj humidity of the air 

in warm weather 980 

light 615,980 

Anisopterix pometuria, notes Mass Hutch (JGL 

A nisota senatorial notes, Oh io 888 

Anamala binotata , notes, Ohio 839 

Anoxus spp M IT. 8. 1). A 852 

Antennaria plantaginifolia, notes, Vt 472 


Pag*. 

AnthemU arventi*, root system, M. *T 46 

cotula, notes, Ore 47 

root system. X. J 46 

A n th omyi a b rassiece, notes, Miss 254 

Wis 172 

sp., notes, Ohio 839 

A nthonom us mtutcvlue, notes, Pel. 416 

vignatus , uotes, Ohio 839 

U.S.D.A .... 688 

parasites, IT. S. D. A. 669 

A ntliophyta of West V irginia 6*2 

A nth rue nose of Aspidistra^ notes, X. J 63 

beans, notes 490 

N. J" 52 

treatment, N. J.,... 52 

X. V. State 557 

chestnut m, notes, Mass. 

State 50 

cottou, Ala. College 833 

eggplants, notes, X.»T 51 

A nthracnose of Funiia, notes, N.J 58 

grapes, notes, < "on iv. State. . 659 

Vtt H38 


treatment 694 

Miss..*.. 553 

nasturtiums, notes, X .1 . . . 54 

pri\ et , X. Y . Cornell 836 

raspberries and black her* 

1 jeH, notes. Conn. State. . . 659 

treatment, N.J 51 

I nthnUts vulntniria } culture expeniuent'*, 

La G46 

A uti-M pties for milk, influence . 879 

use in dam ing 317 

Antiseptic treatment of wounds, V.v 360 

Ants, leaf cutting, treatment, U. S 1 V A.... 84 * 

.1 pan tele* glotneratas, notes, U. S. i>. A 20 l 

ApaUla tepusculinn, notes, Mo 354 

A pate lodes torrefacta , notes, Ohio 839 

Aphele nchtis sp. in asters, Conn. Mate 930 

Aphidahv , food habits, 0. S I). A 851 

A phut brtimcce . (See Cabbage plant! lice.) 

well*, notes. Me 354 

N cv 254 

penned* n\gn\ notes, N, V. Cornell ... 839 

rubuola , notes, Ohio 839 

Aphouvs It identata, notes, Me 354 

Aphruphora quadrangularis, notes, Ohio. . 839 

Apiculture. (See Jtec and I Sees ) 

A pioreridtr, notes. TJ. 8. I). A „ 852 

A pocynum cannabinum , root s> stem, X. »T . 45 

Ji pi>arat us, continuous pressure and suction 782 

for constant temperature above 

1900 0 782 

Apple aphis, notes, Me 354 

Nev 254 

blight, prevalence, Iowa.... 412 

cigar case bearer, Can 437 

maggot, notes, U. S. D. A 294 

must, fermentation with piuo cal- 

tares 517 

native crab, notes, Minn 655 

orchards, spraying in a wet season, 

K.Y., Cornell 561 

powdery mildew, treatment, TX.S.D.A . 65ft 
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Page. 

Apple rot, Bordeaux mixture for, Ky G5U 

relation to codling moth, If y .. 660 

rust and cedar apples, relation, Vt . 471 

notes, Vh 354,837 

scab, Bordeaux mixture for, Ky - . . 000 

notes. Conn. State 058 

Iowa 412,411 415 


JUB 

N. Y. Cornell 


562 

Va. 

.354 

,837 

W is 


729 | 

treatment 

. 399 870 

Ark 


828 | 

< Ian 

.. 

430 | 

Me 


926 | 

TJ, S. JD. A 


509 i 

\ t 


471 ! 

\V 18 


170 | 

seedlings, injury to Tools by woolly 

i 

aphis, AVash 


922 * 

tent caterpillar, notes. Mom.. Hat 

eh 

601 ! 

trees, analyses, N Y State 


252 j 

canker in 


518 | 

worm, remedies, N Y Cornell --- 


56 » ; 

Apples, analyses 

.208 

5is ; 

Conn St errs 


r> ( » ; 

bitter rot, notes, Va 

351 

8 >7 ( 

brown spot, notes, \ a 

354 

837 j 

crop outlook, 1892, t T . S. T). A . - 


500 j 

culture experiments, Colo 


346 j 

X Y.Srate 


2)3 | 

diseases, Va 


354 i 

inserts, atlei ting 

.. 

449 j 

ripening alter picking 


518 

spot disease, notes, Vt .. .. 


471 > 

sprayed, arsenic in r ',iu 


437 | 

varieties, Ark 


828 j 

Can 


436 ! 

Colo 


653 | 

Ill 


16t» 

Iowa 

412 

727 

La 


728 

Mieh 



Ore 



Tenn 

.. 


Dish 


653 

yield in 1892, Iowa 


411 

Apricot p him, notes, N Y , Cornell 


916 

scale, brown, notes, l’ S. 1) A 


203 

Apricots, analyses, Cal 

, 157 

, 918 

culture experiments, N. Y. State . 

253 

diseases 

. 

985 

fertilizing constituents, Cal., 

1 58, 161, 


919.921 

nutritive value, Cal 


ICO 

root knots on. Cal 


m 

stone oil, as an adulterant of olive 


oil 


986 

varieties, Cal 


918 

Ill 


306 

# trtali.... 


653 

Aquilegia vulgaris , notes, Minn 


653 

Arabitiose, fermentation with JJacUlus 


ethaceticus 

. . 

315 

Arabia mand*hwiea t notes, Minn 


655 


Page. 


Arbor day in Frauoe 870 

Arbor vxtas, notes, Minn C55 

Archippusbutterfiy, natural enemies, 17. S. 

I). A 852 

swarming. U S. D A . 000 

Arctafp ortis lati/oha. notes U.Sl) A 051 

A rctia phyllira on cotton, l\S 3> A 007 

Arctium lappa , notes, Ort 47 

root system, X.d 45 

A re (date mildew of cotton. Ala, College. .. 8H4 

Aieometer for determination a 1 sugar j u 

urine 221 

ArUttda califormca, notes, l r S T) A 4148 

Aristol as an antiseptic Va 80 o 

A 1 'utolochia sipho. miles, M inn 650 

Arizona Station, bulletins 804, 985 


A rkansaa Station bulb*. tins . . 2 is, 749. 759, 807, 


821,825, 828, 843 
establislimenl ot sub- 


st at >ous 369 

notes 617 

leport 369 

A nnv worm, black, notes Oluo 839 

Arrhcnathcrum accnuccum analyses La... 040 

culture expel i- 
month Md . . 38 

Arrow wood, notes. Minn 656 

A i seme acid, precipitation by niolsbdate 

of ammonia 313 

detection and estimation 612 

determination as arseitiurttlcd 

hydrogen 221 

in spiayed apples, Can 437 

white, as an mm cl icide, Midi 417 

Arsenites (fiee also London purple and 
Paris green ) 

nijuiy to bees by, U S 1) A... 607 

for phnu cun ulio, Mich 415 

picparaiiou and use, \ a 810 

AVis 173 

with lime, t 1 . S DA 84 

A itemUia biennis notea, 0 S J>. A 09 ( * 

Aitesian water, analyses, Cal 120 

La 214 


Artichokes, analyses, Kans .. . - 175 

assimilation of caibonie arid by 613 
Jerm*ah m, eid lure, Mass State 661 

Arti* les by station work* rs 876 

A ntfido donttx. notes. Mimi 653 

As<lcpm.s vueftmata. notes, Minn 053 

synaca, root s\ stem, M. .1 *46 

tvhenaa. notes, Minn 053 

Ascohyta vivlte, notes, N. .1 54 

A scophyUum [Fucus] nodosum, notes, L. I . . 715 

Ash and soils, report on methods of analy- 
sis 118 

constituents of truit trees, >7. Y. State. 252 

content of etiolated lea\ es 206 

European, notes, Minn 655 

green, notes, Minn 654 

in sugars, determination 388 

mountain, notes, Minn .f5S4 1 655 

prickly, notes, Minn 656 

weeping, notes, M inn 655 

white, notes, Minn 654 
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Page, 


Ash, white, notes, 8. link 45 

ABhes, analyses. ( ’win . Stale 902 

Mass. State 26, 27, 337, 002 

tt. 1 465 

Vt 465 

Aehes ns a fertiliser, Ark 248 

cotton -hull, analyses, < Nmn State. . .336, 902 
Mrmh. State --..26, 337 
for tobacco, Conn. State. 908, 909 
valuation Conn. State.. . 337 

for cherry slug, M ieli 416 

lobueco 014 

inspection, It. 1 337 

limekiln, analyses, Vt 465 

logwood, nnaljses, -Mass State 903 

sw ill, analyses, Mass. State 903 

winter a*, spring applications to 

meadow w, ft. I 250 

Asparagin as a food nutrient 310,773, 783 

effect on albuminoid exchange 

of Carnivora 310 

Asparagus, anah mch, ( ’onn. Sion h. 59 

beetle in .New Hampshire, TJ. S. 

I). A - 284 

twelve-spotted,!'. S. D.A 284 

pioteids 782 

varieties. Mich 550 

Atyidiotu* aura nt ii\ notes, V. S I). A 203, 284 

coovexu #, notes, N. Me\ 418 

XT. S I). A 203 

neriis notes, l T S D. A 203 

n. Bp., notes, N. Mex 418 

pern icioxv#, notes, K Hex 418 

l T .S 1) A 293 

rapax notes, N’. Mex 41H 

r.S. 1). A 203 

sp„ notes, “VVis 838 

AstndUtralvrUla, var. variegata an th no- 

nose, notes, N J 33 

Assimilating tissue of stems of inland 

plants 314 

Assimilation by plants in sunlight and 


i 


Pago. 


A sUtnia radians, notes, U. S. D. A 856 

Asters, nematode disease, Conn. State 929 

notes, Minti 653 

Astragalus bisuleat u$, notes, S. Dak 924 

hagdenianus, notes, S. Dak 924 

lotiJUnus, notes, S. Dak 924 

mollMmns, notes, S Dak 924 

Attaeus cecropia, notes, Ohio 838 

Attagenus pioeutt in Illinois, F. S. D. A 84 

Atmosphere and plants, exchanges of car- 
bonic acid and ox\ gen 448 

carbonic acid content # 222 

mechanics 697 

Atropis calif or niea, analyses, Cal 732 

lemninnL notes, XI. S. D. A 951 

Auger for soil sampling, improved form 985 

A iistraliau blue grass, notes, Miss 248 

ocouomic hotan.v, bibliography . 620 

insects, importation, 1 T . S. D. A . 852 

parasites, notes, IT. S. X) A 099 

Austrian pine, notes, Minn 655 

Anxuuometor measurements of jdaut 

growth, NT. V Cornell 352 

Arena fatua, notes. Ore 47 

Ayrshire cows, feeding tests, N. V. State 2.55, 

203, 268 

Azalea &pp M notes, Minn 655 

Azoturia, uotes, Wash 275 

Babcock method for cream, Me 944 

Bab\ 's breath, notes, M inn 654 

Baby separator No. 2, tests, N. Y. Cornell.. 363 

I‘u 304 

Bacilli nl t uberculoms in milk, detection. . . 214 

lianlltiH ethaertievt fermentation of arabi- 

nose wit b 315 

Bacillus, lactic acid, pathogenic action 985 

Bacteria, composition as affected by < ulturo 

medium 614 

for cream ripening 223,987 

in hens’ eggs 970 

milk as affected by treatment in 

centrifuge 784 


shade »i 

Association for Agricultural JCxp» i (menta- 
tion in Savon v 3 

Association of Agricultural Experiment 
Stations in the tienuan Empire - 

convention *..520, Jl 

methods ti 

Association of American Agricultural Col 
leges and Experiment Stations— 

call for meeting 1 

meeting] * 3 

officers 4 

sections 4 

Association of German Nalurulints and 


sources 214 

of ucotiff cation, st udy 093 

/.<»/7M«t/n'^c,dirt'usit)ility in the 

soil . 315,377 

root tubercles of Lcyui'ninooW 984 

pro valent in dailies, Conn, Stem. 75 

pure cultures - 

for ripening cream 223, 381 , 987 

Conn. Storis. 75 

Bacterial blight ot pours, notes, Va 838 

disease of Lima beans, N\ Y. State 559 

potatoes, notes, Del — 169 


an gar beets, Ind ....... 822 


tomatoes, X. Y, Corni'll 353 


Physicians, notice of meeting 

.... 108 

Association of Official Agricultural 

Chcui- 

ists— ■» 


criticism of methods 


committees 


convention 

115. 580 

officers 


reporters 



I'toriologieal examination of water 985 

i-teriology in relation to agriculture. . . . Ill 
dairying. ^ — 118,987 

manual of ? 108 

of suppuration #»-. 868, 878 

water 817 

Bagwomi, notes, Va . 840 

Bakery refu&e, analyses, M ass. State. 84 
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Page 


Baking powder, analyses, Maas. State 64 

containing alum, effect on 

peptic digestion 380 

teat* of wheat, Minn 408 

Balance for weighing coarse fodders, de- 
scription, JKT. H 665 

Balaam fir, notes, Minn 655 

Banana, .Cavendish, analyses and food 

value 315,507 

skins, analyses, Mass. State 44 

Bananas, analyses, Conn. Storrs 50 

Banded emphy tus, notes, U. S. I). A 372 

liarbarea vttlgari s, notes, Ore 47 

root system, N\ J 46 

Bat berry, common, notes, M inn 655 

European, notes, Minn 655 

purple-leafed, notes, Minn 655 

Thunber g's, notes, M inn 655 

Barium, strontium, and lime, quantitative 

separation 983 

Bark Lice front Jamaica, food plants V. S. 

JU. A 851 

louse, scurfy, notes. Ohio 839 

Barley, acreage in Gieat Britain, 1891 and 

1892 521 j 

analyses. Mum 733 1 

and mult for sheep 609 j 

watej -soluble e a r b o h \ - 

d rates iu 012 j 

peas for soiling. Conn. Ktori - 29, 4*0 ! 

condition, August 1892, i r S I) A 283 ; 

cooperative fertilizer experiments * 

Me 192 , 

crop of 1892 in Germany 965 ‘ 

crude pliosplmtes for, Me 131 I 

culture evpei mimts, Colo 346 J 

Wyo 825 ! 

* digestibility , Minn 734 J 

feed, analyses, AVis 174 

Ibriilizoi exfieriments 108 861,965 

I .a 145 j 

Me 132 

field experiments 614.875 1 

La 617 ^ 

for brewing, color 223 i 

culture 614 \ 

selcetion, ('oil 4*36 » 

germination as aOeeted by rolling, j 

Wis 1211 

green, analyses, Vt 475 ; 

ground. analyses, Mass. State . ... 64,176 ! 

iron in 301 j 

meal, analyses, Me 569 ; 

for pigs , M in n 423 

with linseed meal for pigs, 

Minn 423 

pearl, analyses, Conn. St errs 59 

production and distribution, 17. S. 

D.A 845 ! 

protein content as affected by time 

of#aeding „ 783 | 

rust, notes, Iowa 414 

seed distribution, Can 430 

selection, Con. 436 

smut, notes, Mass. State 59 


Page. 


Barley, undetermined fungous disease 592 

varieties. Can 430, 590 

N.Mex 411,824 

vs. corn for pigs, Minn 421 

water required for one pound, Wig . 126 

yellow leaf disease of, Iowa 414 

yield as ail ee ted by rolling, Wis 121 

per acre, IT. S 1) A 431 

Barn for sheep, construction, "Wis 196 

Barnyard grass, as a food plant of oak wee- 
vil, Can 437 

notes, U. S I). A 699 

root system, N »T 46 

manure as a fertilizer, Ark 248 

care of 222 

effect on soil water, Wis 124, 125 

fermentations 614 

for corn, Gu 809 

11. 1 251 

]>eaeli trees, N. J 40 

potatoes, Mich 818 

tobacco, N.Y. Cornell 821 

preservation 231,452,985 

spring re fall applica- 
tion, Me 132 

vk. commercial fertilizers 

for oats. Me 131 

Barometric pressure, diurnal variation 580 

Jiastamut mammifer, notes, Ohio 839 

Basic slag, chemistry of 222 

determination of phosphoric 

at id iu 516 

finsmuH sycophant a. notes, Mich 417 

Basswood, notes, Minn 655 

span worm, notes, Mich 416 

Bean beetle, sported, notes, Colo 58 

diseases, notes, >7. Y. State 557 

rust, notes, "N. Y. State 559 

weevil, life history, P. S D A 82 

noinem lature, V S I). A.. .. 373 

o\ iposition, U. S. D. A 373, 666 

Beans, acquisition of nitiogcn bv, Conn, 

Ktorrw 14 

anil hay . digestibility 975 

antliracnose of. notes 400 

• NM 52 

•N.Y. Stale.. 557 

blight of, X. Y State 559 

crude phosphates for. Me 131 

dried, analyses Conn. Storrs 59 

fertilizer tests, N Y. State 253 

field, as green manure tor wheat - . . 208 

hay, oats, ami wheat straw, digesti- ' 

bility 970 

injury by Orofoma ram i nea % U. S. 

DA 667 

JapaiiCHe.enlturecYperinumtrt, Ivans. 154 

leaf spot of, treatment. N. C. . v 55 

Luna, analyses, Conn. Sums 59 

string, analyses, Conn. Storrs 59 

varieties, Colo 352 

Mich S?8 

N.Y. State 258 

Ore 650 

Difth 828 
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Beard grass, Indian, notes, Miss 248 

Bedding materials, tests — *778 

Bee culture, experiments in 1891, U. S. D. A 205 

i ©port on, R. I 254 

©scapes in extracting honey, Mich 417 

upholsterer, notes, Ohio 838 

Beech. American, notes, Minn 654 

European, notes, Minn 654 

Beef, fresh, analyses, Conn. Storrs 59 

marrow, analyses, Conn. Storrs 59 

preserved, analyses, Conn. Storrs .... 59 

Beer andhops, boric achl in 616 

Bees as affected by spraying with aracnites, 

U.S.IhA 867 

device to prevent swarming, IT. S. 

I). A 851 

feeding experiments, M ich 417 

of drones by workers, IT. S. 

I). A 205 

food plants, Mich 417 

for fertilizing plant blossoms, U. S 

I). A 205 

function in pollination of fruits, Clan . 595 

injury by spraying during fruit blos- 
som, IT S.1XA 205 

raising food plants for, U. S. I>. A 205 

range of feeding, IT. S. I). A 83 

secretion of wax, IT. IS. B. A 205 

spring feeding, Mich 417 

protection . M ich 417 

winter feeding, Mich 417 

protection, C, S. D. A 205 

Beeswax, analyses 616 

conductivity, IT. S. I). A 205 

Beet diffusion residue, dried, as a feeding 

stuff 615 

ensiled, pathogenic 

properties 873 

nematodes, potash salts for 689 

pulp silage, pathogenic influence of . . 449 

reduction of pathogenic 

influence 519 

seed, germination tests, Can 436 

Beetle, cucumber, striped, notes, Va 840 

flea, notes, Va 810 

Goldsmi th, notes, Me * 354 

Ohio 839 

lady, 1 5 spotted, notes, Ohio 839 

potato, not os, Va 840 

raspbnny, notes, Ohio 839 

gouty-gall, notes, Ohio . . 839 

Beets analyses, Conn., Storrs 59 

assimilation of carbonic acid by 613 

culture experiments, Colo 346 

Mass, State. ... 39 

determination of sugar in 692 

electro-culture, -N.V. Cornell 351 

Held e.xpei ifnents with, Md 38 

varieties. Can 436 

Colo 351 

Utah 828 

Beggarweod, culture experiments, La 646 

not ©8, Miss 248 

JBetvosia, study oi species, tJ. S. D. A 851 


liembeina marginatn , notes, Ohio 838 

Bent grass, Rhode Island, analyses, Vt 478 

Benzine for pear tree psylla, 27. Y. Cornell. . 474 

JBurberis thunbergii , notes, Mum 655 

vulgari*, notes, Minn 650 

Berkshire pigs,feeding experiments, Mass. 

State — * 68 

Berlin University, notes 108 

Bermuda grass, culture experiments, Md. . . 38 

hay for milch cows, Miss . . 259 

notes, Miss 248 

Berrigan separator, tosts, 27. Y. Cornell. . . 362, 363 

lietuia alba , notes, Minn *654 

lutea, notes, Minn 654 

papyri/ era, notes, Minn 054 

JHbio a Ibipenuis , note, IT. S. D. A 204 

Bibliography, Australian economic botany 620 

Big head of cattle, notes, Fla 360 

Bill bug, brown , notes , lo wa 415 

clay ‘Colored, notes, Iowa 415 

corn, notes, 27. «1 57 

Bindweed, black, notes, U. S. D. A 699 

root sysf cm, N. J 46 

brae ted, root system, N. <1 45 

root system, N . J 45 

Biological station for fresh- water flsb 985 

Bi ologist, report, Ala . , college 665 

* Va 428 

Biology of buds 517 

cattle tick, Tex 731 

the organisms in root tubercles 

of Leguminous 876 

Birch, canoe, notes, Minn 654 

cut leafed, notes, Minn 654 

European, notes, Mimi 654 

paper, notes, Minn 654 

purplo, notes, Minn 654 

trees, rate of growth, S Dak % 45 

w hite, notes, Mum . 654 

S. Dak 829 

yellow, notes, Mum 654 

S. Dak 829 

Birch -leafed poplar, notes, Minn 635 

Biid cherry, notes Minn 655 

not es f or horticulturists 876 

rice, notes, U. K. D. A 848 

Biscuit ami broad, oxjieriments with .389,694 

Bisulphide of carbon. (See Carbon bisul- 
phide.) 

Bitter milk, investigation 519, 784 

rot of apples, notes, Va 331, 837 

Bitter nut, hickory, notes, Minn 654 

Bittersweet, notes, Minn * 656 

Blackberries, analyses, Conn. Storrs 59 

insects affect ing, N* <T 56 

rod rust, treatment, Md ... 43 

varieties, Can 436 

111 166 

Md 44 

Mass. Hatch 918 

Mich 556 

Miim *....651,652 

Ore 651 

Va m 
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Blackberry— 


Blight of beans, notes, IT. Y. State 

559 

anthracnose, notes, Conn. State 

050 

treatment, N. 0 . . - 

55 

cane borer, notes, Ohio 

839 

cabbages, treatment, N. C 

55 

crown borer, notea, Ohio 

838 

celery, Cercospvra of, N.Y. Cornell 

830 

flea louse, notes, Ohio 

839 

notes, Mass. State 

50 

gall, seed-like, notes, Ohio 

838 

treatment, Conn. State 

9*29 

insects, Ohio 

838 

X.C 

55 

leaf miner, caso-hcai ing, notes, Ohio. . 

830 

chrysanthemums, notes, X. .T 

54 

notes,* Ohio 838 

830 

hydrangeas, notes, X. J 

54 

midge, notes, Ohio 

830 

melons, treatment, N. C 

55 

pithy gall, notes 

838 

potatoes, notes, VVis 

7*29 

stem gall midge, notes, Ohio 

839 

treatment, Conn. State 

928 

Pluck bindweed, notes, U. S J) A 

609 

X. Y State 250, 561 

cherry, notes, Minn * ... 

655 

Vt 

47 L 

Hills spruce, notes, S. Duk 

829 

tomatoes, notes, Fla 

907 

knot of plums, analysis. Mass Slate. 

44 

N.J 

51 

notes, Conn Slate 

658 

X. Y. Cornell 

353 

Me 

334 

wheat, notes, Town 

414 

X. Y Conull 

836 

root, of sugar heels earliolie arid for 

518 

X. Y State .. 

55 

Southern, of tomatoes, X. Y. Cornell.. 

550 

S I>.ik 

50 

stalk, of celery, notes, X Y State 

9*25 

Y.i . ... 

837 

stem, ol* eggplants, notes, X J 

51 

locust, notes, M inn 

655 

Blister beetle, bhu k, treatment, X (J 

58 

poach aphis, notes, N. Y. Cornel] . 

830 

gray, notes, Okla 

854 

rot of grapes, nature and t ronton nt 


lieetles jn Texas, C S l) A 

282 


826 


824 

Conn. State 

058 

mile jiesu leaf, notes. Can 

437 

Del 

167 

treatment, C S. i>. A 

667 

Tex 

658 

Tih.s*in> Imcajiterns, nohs Okla 

354 

1T.S.D. A 

5»K) 

Blond, dried, analyses, X . A 

27 

V» 

838 

for tobaeeo, Ya 

32 

quinces, notes... 

401 

wheat, tnd 

342 

< oun State <*58 

929 

Blotch ot quinces, notes, \.i) 

657 

X .1 . ... 

656 ' 

undeiei mined spot n s . 

401 

sweet potatoes, notes N.,T 

51 ! 

Blue grass, Australian notes, Mms 

24s 

treat on nt, N C 

r»5 1 

Kentau ky,anal\ ses I.n . 

016 

scale, notes, XJ. S l >. A 

203 i 

» nltinv expei intents - 


spruce, notes, M mu 

655 j 

Mass State 

38 

walnut, notes, Minn 

ora ' 

Mims 

248 

weevil, notes, Md . . . 

253 | 

Texas, ,mal t > ses La 

646 

Bladder ketniui, root syst cm N . ,T . . . 

40 

nof< h AIins 

218 

Blanched chicory, disease 

004 

joint grass nn,*l>M*s 769 

770 

Blast, white, of rice, not es, 0 , S D A ... 

8 18 ; 

as a forage plant in Sweden 

771 

Bleeding heart, notes, Min n ... 

655 1 

notes, S. Dak . 

925 

Tilenviocmipa paupera, notes. Ohm 

85h , 

lupine as giern manure for \\ beat . . 

208 

Blotting of apples 

020 

culture cxpei intents, Muss. 


Blight, bacterial, of pears, notes, A' a 

838 

; State 

661 

beetle, pear, notes, Mich 

417 

i spruce, Colorado, notes, Minn 

055 

center, of celery, notes, N. V State . 

925 

j Bluewoed, notes, Can 

591 

leaf, of celery, notes, Conn State ... 

059 

root sxstem, X. .1 

46 

cherries, treatment,!! S IP A . 

955 

Hocconia cor data, notes, Mum 

653 

cotton, Ala. College . . .... 

835 

Bog sedge, analyses 709 

770 

pears, notes, Conn. State 

658 

smaller, analyses 769 

770 

Va 

838 

Bokhara clover. (See Swtet clover.) 


treatment., Del 

168 

Bolleann poplar, notes, Minn 

655 

Iowa 

170 

Bolls of cotton, shedding, Ala College 

834 

IT.S.l) A. 500, 055 

Boll worm of cotton, notes, Okla.. 

354 

plums, treatment. U. S. I). A 

055 

XJ. S.J> A. 204,760,851 


100 


25 

* quinces, notes, Conn . St at e . . 

658 

as a fertilizer 

86 3 

tr.S. D. A . . . 

955 

dissolved, analyses, Conn. State 

902 

strawberries, notes, Conn. 


meal, analyses 378, 449, 783 

State 

633 

Yt 

465 

tomatoes, notes, Conn. State. 

659 

methods of analvsis 

692 

«*f apples, prevalence, Iowa 

412 

solubility of phosphoric acid in. 

378 
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EXPERIMENT STATION RECORD. 


Pago. 


Boneblaek, analyses, N. J . 25 

dissolved , analyses, Conn, State. 902 

Mass. State- 20,27 
availability of phos- 
phoric acid in, Me . . 332 

for oats, Me 130 

tomatoes, Md. . . . 827 

wheat, Maas. Stale 27 

Bones, analyses, Conn. State 902 

Mass. State 26, 27, 337, 903 

N.J 25 

as a fertiliser, Ark 248 

fluorine iti 387 

ground, fat content as affecting fer- 
tilising value 518 

fineness as affecting fertilis- 
ing value 518 

gelatinous substances ns 

affecting fertilising value 518 

solubility of phosphoric acid . 222 

JSf oophUuft bovtii notes, Ark 749 

Tex 731 i 

Boracie acid as an antiseptic, Va 74 * 

effect- on peptic digestion 870 ! 

for preservation of milk 988 j 

in beer and hops 6J6 i 

Bordeaux mixture — 

analyses, "N. Y State 56 

and Paris green for apples, N. Y. 

Cornell 561 

chemistry of. N. Y. Cornell.... 563 

effect on vitality of seed corn, Vt 472 

for anthracuoseof beaim.N. Y. State ..558,559 

grapes, Miss 551 

raspberries, Is’. «f M i 

apple rot, TCy 659 » 

scab, K> 6t>0 i 

U.S. I). A 500 I 

Wis 729 j 

black rot of grapes, Del 307 

U. S. 1) A . ... 500 

q uinees, Cun n. State . 920 

California vine disease, tt S I) A .. 499 

celery diseases, N. Y State 920 ' 

Cerrotj/ora nbur and CylhuliOH po- ; 

nvm pndi 400 

codling moth, Mich 417 

diseases of nursery stock, V . S. D. A 500 

gram rusts U.S D. A . 955 

giape diseases, Va 55 

Wis 729 

mildew, Minn 052 

leaf diseases iff nursery stock, U.S. 

X). A 955 

lichens on pear trees, IT. S. 1). A 955 

peach rot, Del 835 

pear lent blight. Del 10# 

Iowa 170 

T.S.D.A 500 

scab, U.S. 1). A 509 

potato blight, Conn State 3128 

N. V. State 55,250,561 

Yt 471 

Wis 170,729 

disoasott, Mich 818 




Bordeaux mixture — 

for potato rot 598, 504, 864, 971 

Conn. State 928 

Vt 471 

scab, N. Y. State 560 

N.Dak 926 

po wderv mi Ido w of cherri e», I own . . 169 

^ currants, Iowa. 169 

q uince diseases, ”N . <J 658 

ripe rot of grapes, Miss 551 

shot-hole fungus of plums. Va 837 

spot disease of chei rjes,lowa, ...... 169 

currants, Iowa 169 

quinces, Conn. State. 929 

U. S.D.A.. 500 

preparation and nse, Conn. Slate 659 

Iowa 169 

Kv 569 

Ohio 027 

Va 55,838 

spraying experiments. Md 43 

Borer, peach-tree, as affected by irrigation, 

r.S. D. A ’ 666 

Borers, notes, Va 840 

Boston ivy, notes, Minn - 656 

Botanical laboratory, Hamburg, contribu- 
tions from . . 875 

station at Pavia, Italy 237 

Botanist, report, Ala College 665 

Can 437 

Colo 370 

liid «C5 

Me 334 

Ohio 050 

Botany, abut raets of articles ... 14, 234, 544, 642 

Australian economic bibliography 620 

Division, U. S. D A 84, 

374, 4 n 8, 580, 699, 951 

of cultivated wheat 093 

report on 402 

Botflies on horses, La 75 

man, U. S. D. A 373 

Bet on kittens, notes, Iowa 173 

liottiftu i roUjndSy notes. Vt 472 

Bouncing Bet, root system, N.J 45 

Box elder loaf roller, notes, Colo 58 

notes, Minn 655 

S.Dak 829 

elders, rate of growth, S. Dak 45 

experiments in Spain 875 

notes, Mum 655 

1 traccm anthonomi on Anthonom%ut »\gnatu* y 

U.S. I). A 669 

spp., notes, U.S. IX A 852 

Brake, notes, Ore 47 

Vt 472 

Brail, corn, anal vacs, Wis 174 

buckwheat, analyses, Wis 174 

ry e, for milch cows 783 

vv heat, analyses, Cal i 732 

Conn. State 035 

Kaws 176 

La 242 

Me 569 

Maas. State 64,68,17? 



INDEX OF 


’ Page. 

Bran, wheat, analy&ea, Miim * 733 

K.l 242 

digestibility, Me 570 

Minn 733,734 

for mileli cows, Colo . . 260 

vs. corn meal for fowls, N. Y. 

State 940 

Mraesiea arrmsh, root »y stem. "N. J . 46 

camju'itri#, notes, Ore 47 

m’j/ra, root system, N.J" 46^ 

sinapistrum, notes, X, Dak 167 

IT S. I) A 699 

root system, N J 46 

*pp., notes, Vi 472 

Brazil nut , globulins of, Conn .State 934 

Bread and biscuit, experiments with — 389, 6t»4 
composition as affected by mildew 986 

determination of fat in 221, 389 

digestibility 986 

(Jrahaui, analyses, Conn Stairs. . . . 59 

making with rye and wheat flour ... 694 

methods of analysis 692 

question, investigat ions 694 

i > o, analyses, Conn. StoiTs 59 

wheat, analyses. Conn. St orrs 59 

Breeding statistics for cows, Me 359 

suggested experiments in 457 

Breeds of dairy cows, feeding tests, N V 

State 255,263 

hens, egg production. Can .... 441 

Uremia lactuccr, notes, 7S\.T 51 

Brewers' grains, an ah sen, Muss. State . . . 64 

745 

and hm, digestibility . 973 

annual production, N J . 745 

changes in drying 90, 519 

methods of dry mg, N .1 .. 715 

dried, artificial digestion 90 

preparation 90 

fo? milch cows, Mas** State 06 
Vs. oats fin hoiscs, N ,f 742 

Browning, color of barley for 222 

culture oi barley tor 614 

Broad-leaved kelp. notes, K. I 715 

Broad zibbon weed, notch, It I 715 

Brome, grass, root s> stem, N. J 46 

smooth, notes, Miss 24s 

JSrotntis inemiis, notes, Mias 216 

orcuttianus.uuthn V S. T). A 951 

1 malimis. notes, Me 334 

Ore 47 

root system, N. J 46 

suksdorfi, notes, U. S. I). A !>51 

tec to n tm, root system, N J 46 

vtHoloides, notes, Miss 248 

Broom coni, culture experiments, Colo 34f 

varieties, X. Mux 411 

rape, root system, N. J # 47 

Brown apricot scale, note* , V . S. I). A 203 

’ leaf *pot of cherries, notes, Va 837 

rot of cherries, notes, Va 837 

grapes, notes, Conn. State tm 

Wis 72t 

plums, notes, Conn. State 658 

Vt 471 
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Bage. 

Brown rot of stone fruits— 

germination of fungus, 

N.J 62 

notes, Conn. State ....... 658 

Va 837 

scale, notes, IT. S. I). A 203 

spot of apples, notes, Va 354, 837 

Urachus faba>, life history , T. S D. A 82 

obsoletus, life history, U. S. I>. A . . . 82 

ohtectus, nomenclature, V S. I). A . 373 

o\ lposition, IJ. 8. 1). A. . 373, 666 

pm, notes, < 'an 437 

< 'olo 58 

C.S.B.A 82,284 

spp., food plants, l \ S. I) A 688 

Brull^s reagent for detecting oleomarga- 
rine in butter 781 

liruwVa vulyarx s, root system, N. J 46 

Brush wood, digestibility 865 

Jiryophyta of W. Va 642 

lirtftnn caloplujllutn n sp , notes, f S. 1). A . 374 

liucculatnx cauademisrila, description, t r . 

Si),A 372 

But keve chestnut, notes, Minn 654 

Bm k thorn, notes Minn 656 

But k w heat bran, analyses Wis 174 

climbing, root sy stem, 1ST. J . , . 46 

condition, C.S.l) A 283,431 

cult lire experiments— 

Colo 346 

La 645 

Mass. State 39,661 

Wyo 825 

flour, analyses, Conn Stare 935 

Conn. St orrs ... 59 

hulls, analy ses, Wis 174 

Japanese, culture experiments, 

Mass. State 39.661 

Kangra, notes 614 

middlings, analyse*, Wis.. 174 

shorts analyses Wis 174 

silver- hull, culture experi- 
ments, Mass. State 39,661 

varieties, N. Mex 411 

wild, analyses, M mu 733 

yield in 1892,11 S. t> A GOO 

Budding pears 111 winter, Md 44 

Bud moth, apple notes, 51 tell 417 

eye-spotted, notes, Can 437 

Mich 417 

N.Y. Cornell, 93rt 

< >hio 839 

remedies, "N \ r . Cor 

well 932 

Buds, biology of 517 

Buffalo berry , not es, M urn 656 

gnats, injury by V S J). A 285 

Bug affecting peanuts in China, t*. S. I). A .. 84 

Bulletins, numbering of . 401 

present, and primpeeth e field of. . 401 

Bumblebees for fertilizing clover, U .S. 1). A. 84 

Bur clover, analyses. Cal 732 

La 646 

notes, Miss 248 

Oro 47 
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EXPERIMENT STATION RECORD, 


Page. 


Burdock, notes, Gan 591 

Ore 47 

root aval cm, X. «T 45 

Burette, new form 1188, 570 

Burettes, automatic apparatus for tilling .. 510 

Burgrass, notes, IT. S. I>. A 099 

Burning quality of tobacco, determination, 

Conn. State 909, 910 

Burnt earth in seed germination 870 

Bur oak, not oh, Minn 655 

Bush locust, green, no ten, U. S. 1). A 700 

Butter, abnormal 317 

acetic acid tests for 317 

adulteration 016,87 t 

anal \ sea *. 93, 5 19. 774, 784 

Conn. State 944 

Conn.Storra 59 

Me 569 

Maas , State 75 

Minn 7.50 

\ r t 480 m 

attain sis, Kreis method 983 

Reichert method 316 781 

Reichert Mitsui nuthod 01 J. 781, 
UM 

and fat eontenl of milk nlunou he 

tween, Vt 193 

bohu\ tor Iowa id t oloum* m.ittcis 97 

composition at difli tent seasons 93 

eream, and milk relations, \.Y. Stale 370 
dail\ andmonthl\ leldsol dith lent 

breeds, N Y Stat<' . . .. 271 

Danish export, watei c ontent , . .. 09> 

detei turn of foieujii fats in ... . 90.317 
oleomaia.tr me in .. GJfl 7HJ 

©fleet of pet iod ol lactation 93 

season 93 

extractor, h sis, l*u 751 

factitious 517 

fat, examination .. .... Of 

Iossch ill buttei making, Vt .. 490 

fat t.\ acids in 213 

from coins t rum, amd> sen, V t . . 48 a 


Bag©. 


Butter, methods of a nalysis... ...... 95,775 

Maas. State .... 66 

preservation in briue 223 

production and distribution, XJ. S. 

1). A 846 

aa a fleeted by period of 
la el at ion, N. Y. State. 271 

by different, breeds, X. 

Y. State 271 

cost, N. Y. State. ... 268 

quality as n fleeted by feeding oil 

cake.... 450 

food... 93, 317,389 
Can . . 006 

Me . . . 509 

X.H.. 662 

sampling, Vt 461 

volatile fat t> acids 

as atteeted bv food .... 509 

rancidity. 784 

determination' 316. 389 

Me 360 

V II 603,004 

water content 95, 784. 988 

woikers, deeoript ions, Nov 189 

Buttercups, root system. N .1 46 

Butterflies, not is V. S 1) A 852 

Btitterfh, Arehippus natural enemies, l T 

S,fl l . . H52 

swarm ing, V. S. 

1> A 099 

cabbage, imported, Miss . .. 254 

Ok la .. 354 

large, notes Miss .. . 254 

Southern, notes, Mini 2.5 4 

comma, notes Ohio 838 

Buttermilk, analyses, Mass State 08,75 

Vt 4Ht5 

for pigs, low .« 742 

Reparation of butter b\ centre 

luge 785 

Butternut, notes, Mum 054 

Buttonwood, root s\stem, N.3 46 


cream heated to f 50 F (km . 447 But> nc acid, distillation 013 

milk hcutid to 150 ' F., Gun 447 But y roomier, desci iption 032 

awo**t n sour eieam, C.iu 4 10 for determining fat in milk . . 616 

Iowa . 425 Thixus ftpp , notes, Minn 655 

iodine equi\ ah nt, Me 509 lljfturus unieolor, notes Ohio 839 

X. U GO {,004 (’ablmgo aphia, notes, Mass 254 a* 

making directions, (hi . . .. 495 bug, harlequin, notes, Miss 254 

cfliciom y of milk tat. N\ Y. X. V 58 

State 272 TT.S. D.A. 204 

from milk of cows in differ butterfly, imported, notes, Miss. . 254 

ent stages of lactation, Okla.. 354 

Cun 448 * largo, notes, Miss 254 

In codperatne creameries . 988 Southern, notes, Mia.s. 254 

loss of fat iu, N V. State . 209 caterpillars, remedies 865 

Vt 490,492 crorgestia, note», Miss 254 

on the farm in summer, leaf minor, imported, notes. Mioh. 417 

Can Oil maggot, notes, Mi«s 254 

test of methods, X. Y. prevention, Wift. 173 

Sfofo 272 plant lice, notefi, Mifta * 354 

vain© of milk for 317 TTtah 58 

melting point as affected by food. .317, 509 parasites, Utah 68 

determination, Me — 569 soaps ud a for, X. Dak. 171 
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Bage. 

Cabbage plant lice, treatment., X, C 58 

pltmia, notes, Miss 254 

Okla 5454 

plutella, notes, Miss 254 

seed, Eastern vs. Western, Me 921 

worms, corn meal as a remedy fin , 

U.S.D.A 203 

notes, Va 840 

treatment, M ins 25i 

X J 58 

x c; r,8 

Cabbages, analyses, Conn. Stems 50 

blight, treatment, N\ C 55 

club root, notes, Mess. State . 50 

treatment, X C . 55 

culture experitn e n t. s, Mass 

State 31) 

transplanting. Me . . r,v»,92l 

trimming, Me 021 

varieties, Colo 352 

Me .... .555 021 

Midi 828 

Ore 050 

Caecio cavallo, analysis 519 

Cacat'cia argyrosptfa, notes, Colo 58 

rosaeeana, notes. Midi . .. ... .. 117 

rotana, notes, Ohio s30 

Menii/srana. notes. Colo 5s 

Cactus, Russian, notes, TL S. J) A 0 »9 

(keoma nitens , notes, 8. Dak 50 

treatment, Aid 43 

species in Oluo 114 

Cmnophanes app., notes, XT. K. D A . 852 

Oalaviagroxhs almtiea. notes, P S D A 498 

arctica, notes, U S D A 951 

bolandtrt, notes, USD \ 498 

brewert , notes. W 8 1). A 41)8 

eanadenbin, notes, S Dak 925 

eonjinix notes. S D.ik 925 

crasHylmniti. no\ on, V S. D \ 498 

cusicku, notes, U S. 1> A 498 

Uensa, notes, V S. D A 498 

descfiampsioulvs. not* >, IT S. 

D A 498 

kowdlii , notes, IT. S D. A . 498 

neglecta, notes, V. S 1). A 951 

purimrascens, notes, U S 

D. A 498 

itricla , analyses 709,770 

notes 771 

syhmtris, var. tongifolia, 

notes, XI S. D. A 951 

tweedyi , notes, V. S. D. A . 498 

Calmdra vryzm, notes, Aid v 253 

Calcium carbonate, effect on digestion 458 

for sorghum, X. V. 

State 250 

oxalate in wood of trees 3J4 

phosphate, action on iron sulphate. 612 

* effect in ration of preg- 
nant mothers 867 

effort on digestion of 

food ingredients 449 

soluble, reversion in 
the soil 388,587 


Page. 

Calcium salts, function in plant growth. .. 221 

sulphate. (See Gypsum ) 

California privet, notes, At inn 655 

Station, bulletins 157, 557, 

563, 564, 732, 918 
notes 100,225 391,520,637,690 

leport 120 

tent caterpillar, notes, Ohio 838 

Uni vet sit y, notes 617 

vine disease, notes 380 

X) S D A.. 498 

treatment, U.S.D. A 500 

Calofttnna calichnn , notes, X C 58" 

scnitator, notes, X. C 58 

Caloikysanh amaturciria , notes, IT. S D. A. 284 

Calves, dehorning \\ ith diemu aU, Win 187 

lending experiments, Iowa . .. 739 

cooked milk from cows with 
foot and mouth diseases. . . 986 

< 'abn'(inthu$ doridus, notes, A1 inn 055 

Calyptas tilnatnr on Antfwtwmvs siguatus, 

U S L> A 669 

C amrhua saliva, cake from seed of 310 

notes, X. Dak 107 

IT. S. D A 699 

Camnula pelhtrida, notes, IT. S. 1* A 700 

Cumperdown weeping elm, notes A! inn . 055 

Canada stations, bulletins 209, 433, 

430, 437, 440, 441, 444, 507, 512, 590, 591, 
595, COO. 007. 608, 610, 011, 690, 7(56, 979 
thistle, law icgardmg m On gon ... 47 

notes, (’an 591 

Ore 47 

Vt ..., v 472 

Toot r> stein, X ,T ... 45 

Cafiaigre, analyses, A ru 805 

culture, Any. 804 

X Alex 824 

roots, tautnn in, Aii/i 805 

Canary grass, reed, notes, S Dak 9Si> 

Caudy for bees, Alieh 417 

Cane but or. blackberry, noli x < duo 839 

maggot, luspberry, notes, Ohio 839 

(Tanker ol apple trees 518 

larch 615 

Can keruorm, notes, Alass., Hatch 661 

V a 840 

Cunkerworms in Caliiornia, U. S D A 852 

Can Htt, synopsis ol species 615 

Canning industry, statistics, IT. IS l> A. ... 675 

Canoe birch, notes, Almu 654 

Cantaloupes, varieties, Ark 828 

Colo 352 

La 145 

Centibar %» nultaUi , treatment, X. 0 58 

Capillarity and sap How 871 

Capillary tubes, passage of dissohed sub- 
stances through 290 

Caponizing, economy, R. T 747 

methods and results, R.l 745 

Capons, feeding experiments, X. Y. Slate . . 938 

production, Ii. 1 745 

Capons vs. cockerels, growth, X. Y. State. . 939 

Cap sella bursa-pastoris. (See Shepherd** 
purse.) 
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( Tardgana arborescent, notes, Minn 655 

Carbohydrates m leguminous seeds. 449 

inversion.- ..... 012 

investigations ........ 385 

optical projieriies * 385 

water* soluble, oi’ malt and 

barley . C32 

Carbolic acid, as an insecticide, Minn 332 

emulsion for pear-tree psylla, 

N. Y. Cornell 473 

for root blight of sugar beets . 518 

Carbolized plaster for cherry slug, Mich .. 41ft 
"CaibonaoeoiiH vs. nitrogenous rations for-- 

lambs, X. V. Cornell 572 

pigs, X. Y. Cornell 573 

Carbon and nitrogen in organic matter, 

simultaneous determination 983 

Carbonate of lime. (See Calcium carbonate.) 
Carbonate of potash ami magnesia. (See Put 
ash and magnesia carbonate ) 

Carbonate of potash for tobacco, Conn. State908, 909 
Carbon bisulphide - 

as an insecticide, Minn 932 

for bean weevil, C. S. 1). A 60ft 

grain weevils, Md 25 1 

t T . S. 1> A 84 

preparation and use, W^o 373 

Carbon dioxide m the air of buildings, de 

termination 313 

Carbonic acid and oxygen exchange bet vv ecu 

planls and the* air 448, 678 870 
watei, exhalation fiom the 

akm 98ft 

assimilation b\ plants ... 613.871 
content of the atmosphere. . 222 

determination of amount 
eliminated by animals . .. 449 

eflect on UicdutHtaticnud pep- 
tic ferments in animals 987 

exchanges between plant sand 

tlic uji* 517 

for destio\lng microbes in 

milk 519 

formation in soils 637 

in the soil, pressure as affect 

ing \ e get at ion 517 

Oarex acuta, analyses 709, 770 

notes 772 

ampulla era, analyses 769,770 

notes 772 

cwspiUusa , anal> ses 7C9, 770 

notes 772 

filiform is, analyses 769, 770 

notes 772 

genus, notes 077 

imguo, analyses 769, 770 j 

notes 772 

Caribbean guano, availability of phosphoric 

acid in, Me 132 

Carnations, analyses, Muss. Stn i e 44 

injury b> va? legated cutworm, 

IT.S.D.A 285 

Golletotrarhum , on, N .4 54 

diseases, notes, N. J 53 

rust* notes, X.J 54 


I'ago. 


Carpet grass, notes, Miss * * . 24$ 

weed, root system, K.d 46 

Oarphoxera ptsleai%a^ notes, U. S. I). A 376 

Oarpinu* amerivana, notes, Minn 654 

Carpocapsa pomondla. (See Codlingmoth.) 
(torpophilus brachyptorvs, notes, Ohio ...... 839 

Carrageen moss, anal^ ses, 11. 1 715 

notes, It. 1 715 

Carrot, wild , root syst cm, N . J 46 

Carrots, analyses, Can 437 

Conn. Storrs., 69 

culture experiments, Iowa.. 725 

varieties, Can 436,766 

Ore 819 

Cargo a mat a , notes, Minn 054 

Casein and phosphates, relation to lactic, fer- 
mentation 987 

in cheese, determinat urn 116 

pannage of solutions through puree* 

lain . ... 870 

Casrida bivittata , treatment, X. C 58 

Costanea americuna, notes, Mi un 661 

Castor bean, globulins of. Conn. State 934 

culture experiments, l,a 725 

Castor bean pomace, analyses, Conn. State 902 
doted ion in feeding 

stuffs 211 

for grasses, Kans .... 133 

millet, Kans 133 

tobacco, Conn. 

State 908,909 

Calalpa spcciosa, notes. Minn 654 

Caterpillar, cabbage, remedies 865 

Cali lorn in tent, notes Ohio.. „ H38 

ceeropia emperor, notes, Ohio 838 

forest tout, prevalence in Minnc 

aota, V. S. I). A 204 

hedgehog, notes, < Miio 838 

of dagger moths. Ohio 839 

pyramidal grapevine, notes, 

Ohio 83fl 

red-humped apple tree, notes, 

Ohio m 

saddle-hack, notes, Ohio 838 

lout, in Massachusetts, U. S. 

Ik A 852 

notes, Va 840 

on hops, C. S. I>. A 373 

zebra, in California, 11. S. I>. A . 852 

Caterva eaten aria, notes. Ohio 839 

Cat n ip, root system, X. J 46 

('atocala yryne.a, notes, IT. S. 1). A 204 

of central Michigan 416 

Cafolaccus anthouomi on Anthonomus tig* 

natus , U. S. D. A 699 

incertus on Anthonomus si<j * 

tmfus, V. S,l>. A 669 

»pp., notes, IT. S. 1>. A * 852 

Cattle, ergotism in, Iowa 18$ 

S. Dak 925 

fever, Texas, investigations— 

Ark 760 

Okla 766 

U.KD.A 765 

foods, pa tout, Mo $6$ 
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Cattle, liver rot, notes, Ark 746 

tick, biology, Tex 731 

tick », noted, Aik 746 

Tex 732 

Cauliflowers, analyaes, Conn. Stot rs 59 

• clcolrociilture, N. Y. Cortiell 357 

varieties. Can 130 

Colo 352 

Cavendish banana, analysis and food value .">07 
(tecidomyia destructor. (Sec Hessian tly.) 

B]>., notes, Ohio 830 

v (tecta n\ notes, VV is 838 1 

Ceoropia emperor caterpillar, notes, Ohio . 8 58 I 

Cedar apples and apple ruat, relation, At. 171 I 

chips, as an insecticide, Vt 475 

.Japan, notes, M urn 055 ( 

Lebanon, notes 685 

red, notes, Minn 035 

white, notes, Mum 055 

Celastnts sea ndena. notes, M inn . . 050 

Ooleiy blight, Cereottporn, of N. Y. Cornell 8,50 

notes, Conn State 056 

Mass. State 5«> 

treatment, Conn. State . . 056, *'26 

N.C 55 

center Might, notes, N \ State 625 

culture expel iineiits, Maas state 36 

diseases, notes, N.J 51 

leaf spot, notes, N. Y. Slate 625 

sprayed, t upper in, N. A . St a to . . 620 

stalk blight notes, N Y. State 625 

varieties, Can 430 

Colo 352 

Cellulose as atlec ted ley dil lit* a< ids 313 1 

digestibility .. 88 , 

in feeding studs, defei initiation .707,781 

nutritne value . . 88 | 

Cell wall striatum in the endodirmm of 

roots, muse k70 ! 

Celt walls of plants, lignitieation, itnmnas, 

and elasticity 517 * 

Celtut occidental fn, notes, Minn 651 

Cenehru* polmeri: notes, 1’. S. i). A 468 j 

tnbvhndcs, notes, l r . S I) \ . . . . (566 . 

mot system, N.J 47 , 

Centaur ea cyan us, notes, Oie . 47 j 

Center blight ot celery , notes. N.Y. State 625 
Centrifugal separators, testa, N Y. Cornell. 303 | 
I'll 364 751 

Ceutrifugc for analytical and iiniToseopit al 

work 288 

determination o f e r u <1 1 > 

fiber... 767,781 

separation of— 


butter from but termilk . 785 

jnierobrgnnisms 014 

use in the laboratory 221 

Centrifuges, speed indicator for 062 

Cenoccrlius spp., notes, C . 8. 1 ). A 832 

Cephalonomia spp., notes, U. S. 1). A 852 

Oe ratmeu pitta on currants, Midi . . 416 

OtraUnq dupta , notes, Ohio 838 

(kratoma caminea on bonus, U. S. IK A 667 

Oeratophorum tdmicolum , notes, S, Dak. ... 50 

Qmospom apii t germination testa, N.J.--. 52 
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Ocrcospora apii, notes, Conn. State 659 

Mass. Ntnto 50 

N. Y. State 626 

treatment, Conn. State 659 

N.C 55 

( 'creospora arieularia , notes, S. Dak 90 

betw, notes, I rid 822 

beticola, notes, S Dak 50 

circumcUsa. notes, S. Dak 50 

V.S.IKA.... 655 

claratft notes, S. Dak 50 

gntnsupina, notes, Ala. College .. 831 

of celery blight N.Y. Cornell... K30 

ribis prevention 400 

rosici/la , notes S. Dak 50 

riztV, notes, S. Du k 50 

vtolw, notes, N.J 54 

Cereals, condition, June, ’92, C. S. 1>. A 77 

germination tests, Can 436 

( 'bain-dot tod geoiuetci , notes. Ohio ......... 836 

Clinic id fly m houses, IJ S D. A 284 

parasitic on lertya, V.S D. A .. 284 

ChalepUH trachyjiyrpu, notes, C S. D. A 84 8 

Chambers index, revision, l\ S IK A 284 

Chamomile root sy stem, N . J 48 

Chamyrth re Hath a notes, 1'. S. IK A 204 

(Uara frayths, structure of tlm spermatozoa . 262 

('harbou bat teiia in mud from a well 873 

notes, I, a 73 

Charlock, notes, AH 472 

root system, N\ J 46 

Cheat (cVr Chess.) 

Cheddar and stirred mid processes of 

t hooso-muking, N . Y. Stn t e 646 

Cheese, American, analyse 4 *, Conn. State . 943 

analyses OJO 

Conn. Stores f>9 

Mass. State 75 

N.Y. State 647 

Vt 486 

and cream, microbes in 873 

as aflet ted bv composition at milk, 

N.Y. State 367 127,375,648 

cellar, hygrometer ior 225 

changes m ripening. \ T t 493 

londjtions aliceting yield, N. Y. 

State 367 

Kdam 988 

factories, milk-testing at 360 

fiom mares’ milk, analyses 223 

separator skiuv milk 988 

Italian, analysis 519 

making, Cheddar and stored curd 

processes, N. X. State 949 

cutting find, N. Y State 649 

directions. Can 979 

Ceorgia 465 

Iowa 732 

Nov 577 

N.Y. State .. 274 

distribution of milk con* 

stituents in, Alum 750 

©fleet of aerating milk, N. 

Y. State 949 

gases in milk, N. 

Y. Stole 949 
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Cheese making, effeot of tainted milk, 2s 1 . 

Y. State 427,576 

variation of meth- 
ods, N. Y. 

State 427,576 

experiments, 2s. Y. State., 3C5, 
420, 575, 945 

from milk of different com- 
position, Vt 492 

heating curd to high tem- 
perature, N Y State 949 

in southern Holland 290 

loss ofmilkeonstit uentRin~ 

N. Y. State . 206, 427, 575, 947 

Yt 493 

use of different amounts of 

rennet, N. Y, State 949 

methods of analysis 99, 116 

sampling 116 

overripe, analyses 98 

production and diet libation, tJ. S. 

D. A : . 840 


as alloc led by period of 
lactation, JK. Y\ State, 272 
from different breeds. X. 

Y State 273 

ptomaines in 784 

ripening, abnormal 783, 988 

formation ot fat in 988 

in absence of air 988 

losses in, N. Y. State 427, 577 

yield as affected by composition of 

milk, N. Y, State 576 

Cheeses, soft, efleet of temperature on water 

content 785 

Vhelymorpha argut, notes, Ohio 839 

Chemical, agneultmal laboratories in Italy 238 

apparat ns, glass, for 2J 

laboratories, best source of elec- 
tricity for Pd 3 

Chemist, report, Ala. College 665 

Colo 370 

Irnl G65 

Ohio 950 

Tex 950 


Va 428 

Chemistry, abstracts of articles 242,401,802 

agrii ultural text book 232 

and physiology of the leaf 984 

l)h isioi), II. S. D. A ... 77,78 81,580, 
671,951 

in agriculture, Idaho 950 

of Bordeaux mixtures, N. Y. 

Cornell 563 

fermentation 222 

Thomas slag 222 

tobacco 223 

report on 398, 402 


Ohcnopodmm album. (See Pig weed.) 

ambraniaide* f, root system, 


N.J 47 

Ckerme #, sp., notes, U. S. 1>. A 204 

Cherries, analyses, Conn. Storrs 50 

black knot. (Sec Black knot of 
plums.) 




Cherries, brown leaf spot, notes, Va 887 

rot, notes, Conn. State 658 

Va 837 

classification of varieties, 1ST. Y. 

Cornell 365 

powdery mildew, treatment, Towa. 169 

spot disease, treatment, Iowa. ... 369 

varieties, Can 690 

III 106 

Iowa 727 

Mieh 556 

Utah 653 

Cherry, black, notes, Minn . 655 

bird, notes, Minn 655 

choke, notes, Minn 055 

gum, organized ferment of 814 

leaf blight, tieat ment, U. S, D. A . . . 955 

slug, prevalence and treatment, 

Mieh 416 


stone oil as an adulterant of olive 

oil 980 

trees, analyses, N. Y. State 252 

Chess, notes, Me 334 


Ore 47 

root system, S.,1 40 

Chestnut, buckeye, notes Minn C54 

lim «e, notes. M mn 654 

notes, Minn 614 

trees, disease 035 

Chestnuts, ant hi acuosc, notes, Mass State. 50 

varieties, Mieh 556 

Chicago maize feed, analyses, Mass. Stale , . 64 

Chickens, feeding expoi iments, . Y. State. 202 

incubation. Can 441 

management, Can 441 

Chick-pea, field experiments] 875 

Oliickweed. annly sea 971, 972 

loot system, N J 46 

C it ieor.v, blaueliod, disease 094 

root system, N.J 45 

Vlnlo plejadrlluj , notes, U. D. A 848 

Chllopsjs sealo. notes, N. Mex 418 

Chinch bug, notes, Okla 354 

Chinese ten, analyses 094 

C hi mj unpins, varieties, Mieh 556 

Ohionanthva virginwa, notes, Mimt 654 

Oh t o naipts fu r/u ru8 y notes, Oh lo 899 

Cbironomicl, blood sucking, notea, U. S. I). A 852 

Chlatnys plicata y notes, Ohio - 830 

Chlorine in rain water 522 

Chloroform, effect on pepsin digestion 782 

Chlorophyll, digestibility 699 

formation as affected by phos- 
phoric acid 314 

at spring tempera- 
tures 587 

Choke cherry, notes, Minn 055 

Cholera bacillus, variability 093 

germs in milk and cream products, 

behavior **, 317 

propagation by flies ...... 596 

Ohondru# crispvM, noteB, 11. 1. 715 

Chromic acid us a reagent for albumen in 

urine - - * 814 

Chrysanthemum leuoantl 'lemum. (See Oxeye 
daisy.) 
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Chrysanthemums, blight, notes, N. J 64 

diseases, notes, N. J 53 

Ohrysopogan semdatus, notes, Miss 248 

Chryaotil© fiber in approximate organic 

analyses.... — . — .* 983 

Chum washings for pigs, Iowa 742 

Churning and creaming tests of cows, Vt.. 489 

colostrum, "Vt . 488 

cream from cows at different 

stages of lactation, Can 446 

tempera,t,uro and time of, N. Y. 

State 271 

Churns, descriptions, Nov 189 

Cicada eeptendecim, notes, Ohio 839 

Cichorium intybus. root system, N. J 46 

Cigar-case bearer of 1 he apple, notes. Can . . 437 

Cilia of microorganisms, process for coloring 693 

Cimbea; americana , parasites, N. Dak 170 j 

Cinquefoil, shrubby, notes, Minn 656 j 

Citrate soluble phosphoric acid,deienuiua- i 

tiou 612 j 

Citric acid, detection of tartaric acid in ... 613 j 

Citron lice, treatment, N.»l 58 I 

Cladius p&'tinicomis, notes. U. S. 1). A . 372 I 

Cladoepot ium/ulvum , nature and treat meut, I 

Conn. State 639 I 

not.es. N. V. Cornell . 333 j 

treatment. X 0 . . . 35 

hrrbarum , notes, M ass. State 50 

Cladostcphus veiticillatus, notes, I?. T 713 

Claires for oysters, < oimtniction. MJ 74 

Claviers purpurea, notes, S Dak 50,925 

Clay, analyses 7X7 , 

Ala College 337 

in soils del m munition 3KH 

soils, liming 222 '.13 435 

porosity «s ©fleeted b\ Input" . 377 j 

CUmati» coecinca, notes, Minn (>5C j 

flarnmula. notes, Mum 1,30 '* 

jackmanni, notes, Minn 630 j 

virgin tan a, notes, M inn 036 j 

eificeZ/i, notes, M mil <130 j 

Uterus fomnuaHus, importation from Eu i 

rope, U. S DA 099 j 


Olethra abni/oha, notes, M inn 655 

Climate and soil, relations, 0. S. D. A. 270 

effect on eom posit urn of plants 308 

inJineneo on soils 871 

of Death Valley, Cal., TT S. D. A . . . !98 

Climatic influence of forests X7C 

Climatology of North Carolina 462 

the cotton plant, IT. S. I) A. 762 

Wyoming 7t)9 

0. S. D. A 956 

Climbing cutworm, notes, Mo 354 

Oluiocampa americana, notes. Mass. Hatch <$61 

« alifornica, notes, Ohio 839 

Cloud forms, height and velocities, IT. S. 

& 429 

Clover, alsikc, culture experiments, La 646 

American rpd, characteristics 875 

and grass, culture for soiling, Conn. 

Storrs . 29 

Bokhara. (See Sweet clover.) 
bumblebees for fertilising.! T. $. D. A. 84 
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Clover, bur. (See Bur clover). 

crimson. (See Scarlet clover.) 

cultu re experiments 108 

for pigs, N. Y . State 262 

soiling, Conn. Storrs 480 

hay, analyses, Minn 733 

Japan. (Sue Japan clover.) 

leaf weevil in Connecticut, IT. S.D.A. 284 

Ohio, U. S. I). A 373 

prevalence, U. S. D. A . . . 852 

Mexican, notes. Miss 248 

red. ( $ec Red clover.) 

root borer, notes, Can 437 

rowen for soiling, Conn. Storrs 480 

rust, notes, Maas, State 5 q 

scarlet. (See Scarlet clover.) 

sect! caterpillar, notes, Iowa 730 

tT.S.D.A... 204 

midge, notes, IT. S. D. A 204 

silage is corn silage for milch cows, 

Vt 482 

8\\ ret, (See Sweet clover.) 

v bite, culture experiments, La 646 

< 'lub root ol cabbages, notes, Maas. State. . . 50 

treatment, N. C 55 

turnips, notes 876 

Cnicus an'cnsis, notes, Ore 47 

Vt- 472 

root system, N. J 45 

lanceolafutt , notes. Ore 47 

Coagulation, invest, igu lions 873 

Uner'tiitt of Jamaica, food plants, II s. 

*hA - 668,851 

ComneUa no can punctata, notes, N. C 58 

Cocklobur, dagger, Jaw regarding in ( iregoti . 47 

notes, Ore 47 

II S. D A 699 

rout sv stem. N.J 46 

Cockle, corn, root s> stem, N J 4C 

Cocheix Is vs capons, growth, N r Y. State ... 939 

Cockroach eggs, parasites. IT S. D A 832 

OoeliHpm* thorn, notes Minn 634 

Cocoa, adulteration. IT S II A 77 

ituuh sis, IT S. D A 77 

bean, theobromin in 618 

consumption. II S. I> A 77 

literature of invest tgalious, IT. S. 

DA 77 

pi eparat ion, IT. S. D. A 77 

Coooanut cake, artitieiul digestion 87 

meal, analyses, Mass. State 64 

oil for unlch cows, effect on butter, 

N. 11 664 

Coco grass, root system, X. J 48 

Codling tooth as affected by irrigation, 0. 

S.D.A 660 

injury in Nebraska. IT. S 1). A 668 
laws to 1 ©press, in Tasmania, 

0. JS. D. A 852 

notes, Ya 840 

relation to apple rot, ICy 660 

remedies, Ark $28 

Me 666 

Mich 417 

Coffee, adulteration, 0. S- 1). A * 77 
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Coffee, analysis, XT. S. I). A .... * T7 

berry, domestic, nature, Ga 495 

consumption, XJ. S. 1). A 77 

investigations, literature, IT. 8. 1). A 77 

met bods of analysis, IT. S. D. A 77 

prepare 1 ion, XT. S. D. A , 77 

tree, Kentucky, notes, Minn 054 

Cohesion o(‘ soils 529 

Odm»£/iua awMiha, notes, U, K D. A 951 

Colcophora htHcella on lat dies, V S. D. A . . 285 

n. sp., notes, Can 427 

Coleoptera , hynienopteroua parasites, XT. S. 

J). A 851 

of f California , V . S. D. A 373 

New Mexico, notes, XT. S. I). A . 373 
the Paeifie coast, food plants, 

D.S.D.A 373 

Go&eottporium solid agi tnst. notes, S. Dak 50 

non chi. notes, S. Dak 50 

spp. iu Ohio 414 

Colic in horses and mules. La 75 

Colleges and schools of agriculture in 

Belgium 702 

stations in the United States, 
organization lists, IT. S. 

t). A 954 

Collet otriehitm gosfiypti, notes, Ala. college. 833 

li n demv th ian u m , notes, X . Y 

State 557 

omnivor v m , not «*s, N. J 53 

sp. on i arnations, notes, N «T. 54 

a iolets, notes, X. J. 54 

Golopodiwm pmdnhnum, notes, Th S. D. A - 951 

Colorado blue spruce, notes, Minn 055 

College, notes 100,451 

potato beetle, heat men t N.G . . 58 

Station, bulletins 38,259 207,047. 

653 090,752 

notes 106 225 

report 334 335, 346, j 

352.368,370 j 

Coloring matter iu wines, destruction by 

keeping 616 

of Micrococctm prodigiotwt, 222 

pollen 448 

matters, reaction with butter 97 

reaction wifh margarine 97 
yellow, in foods, detec- 
tion . 316 

Color of barley for browing 222 

insects investigation 518 

milk cause 316 

reactions, st tidy of . 871 

Colostrum, analyses 519 

Vt 488 

churning, Vt 488 

creaming, Vt 488 

of cow affected with milk fever, 

composition, Vt 487 

Colts, ^feeding experiments, Iowa 424 

Me 574 

Col tnnbino, notes, Minn 053 

Comfirey, prickly, cult-mo experiments, 

Mass. State 39 ) coi 

Comma butterfly, notes, Ohio 838 


P*ge. 


Commissioner of Agriculture of Alabama, 

report 607 

Compilations of analyses of American feed- 
ing stuff’s 525 

j. XT. S. D. A 582 

Compost as a fertilizer, Ark 248 

Condensed xnilk, analyses, Can 437 

('one flower, root system, N. J 40 

Ooniothyrium nmscicoluin , notes, X T ,R. D. A . 950 

Conifers, Scandinavian 093 

Connecticut State Station, bulletins. 330,643,058 
notes 225 


report . .902,906,907, 
910,911,012. 922, 
923 928, 933, 034, 
935, 944, 945, 949 
Starrs Station, bulletins. . ,76. 336, 479 


notes 100 

report 16,27,28, 

29. 59, 75, 76 

Conocephnlm t. ap. on emnbeny bogs, X. J 565 
Contagion transmitted by insect, 17. S D. A. 669 

Con vail aria majalis. notes. Minn 653 

Com ex scale, notes, N. Mcx 418 

XT. S. 1). A 203 

(' vnvoll'ulu s ar remit, root system, N J 45 

sepia hk root system, X. J 45 

Gopulotoma varirpatvm, notes, Midi 417 

Copper acetate for leaf spot of quinces. 

Conn. State 929 

potato blight ami rot, 

Conn, State 028 

and ammonium carbonate mixture 
foi- - 

black rot of grapes, Del ... . . 168 

imach rot, lUd 109 

yn-at leaf blight, Del ... 168 

and arsenic solution, picparatiou 

and use, Ohio 927 

iron \ easel n for la horn i orv use . 613 

borate for ant b ramose of beans, X. 

V. State 559 

grain rusts, XT. S. D. A . 955 

carbonate, ammoniucul — 

for almond diseases. XT. S, D. A . 955 

antbraenose of beans - 

N. «» 52 

X. Y. State 558 

apple scab. Mo 561,926 

Wis 170 

celery diseases, X, Y. State. 020 

grain rusts, XT. S. 1), A .... 055 

grape diseases, Wis 720 

loaf blight of pears, Iowa,. 170 

* diseases of nursery 

stock, U. S, I), A . . . 965 

mildew of grapes, M inn. . , . 652 

poach rot, Del * . . , 835 

pear leaf blight, Del 168 

XJ.S.D.A. 500 

potato blight^N. Y. State . 55, 250 
scab, JNT. Y. State .... 560 

powdery mildew of— 

cherries, Iowa 160 

PtHTjmts, Xotya 166 



INDEX OF SUBJECTS, 


1025 


Page. | 

Cupper, carbonate, aramoniacal— 

lor quince diseases, N. .1 058 

spot disease of -- 

cherries, Iowa 100 

currants, Iowa 109 

preparation and use - 

Conn. Slain 659 

Jowa.... 109 

M<1 43 

Ohio 927 

Va 838 

with kerosene emulsion i’oi up- 

ples, Md 42 

Paris green for apples, M d . 42 

carbonate, analyses, N. Y. State f>0 

Johnson's mixture, lot — 

apple scab, \Vih . . J70 

black rot of grapes. 

Del . . M»s 

pear leaf blight, Del 108 

precipitated - 

foi autliratuoso of 
laspberries, N ,1 .. 51 

. with Paris green for 

apples, Md .... 42 

anspewled for 

apple scab, M e 501 

black rot ot grapes . 198 

peach rot IV1 .... S35 

pear leaf blight, Del l*>8 

compounds, effect on grapes 872, 908 l 

effect on germination of - 

CncospoHi a pit, X. J 53 j 

Moutlnt frurlttrena, X .f 53 j 

feri oeyanide lbi giam mats, C, S ! 

IIA 955 

hydroxide for grain rusts. T\ S. D A 955 

in parts <*f the grapevine 872 

apra y ed celery, N . V . ht at e ...... 920 

grapes, >T. \ .Hate 55 

K. 1 242 

t a 55 

on grape leases, poisoning by 223 

aaeehai ate for pear scab, V. S D A 500 

soda hyposulphite tot - 

black rot of grapes, Del 108 

peat leaf blight, Ihl 108 

•oda solution, preparation. Va. . . 838 

•elutions, alkaline, tm determining 

reducing Bugais 983 

Steatite for potato rot 801,971 

sulphate, ainmoniacal, for— 

leaf iqiot of quinces, Conn Ktuto 429 ( 

potato blight and rut, Conn. State 928 

sulphate, analyses, IT, Y . State 50 

effect on weed corn, VI. . . 472 

for leaf spot of quinces, 

Conn. State 429 

potato rot 985 

scab, N.Y. State 50U 

in Boil, effect, on- - 

peas, X. V. State. ... 15 

tomatoes, X. Y. State . J5 

ay heat, X . Y. State .... 15 

8120 — Jto, 12 3 
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Copper sulphate treatment for wheat smut, 


Iml 34 1 

sulphide for unthracnose of beaus, 

X Y State * 558,559 

Copperas, {tier Iron sulphate.) 

Copperdine, analyses, N. Y. State 54 

Coreopsis lonreolata , notes, Minn 053 

Conineife'na p ultra ria, notes, Ohio 834 

Corn-und-oob meal, analyses, Conn. State.. 955 

Mass. State . . 94 

Minn . ... 7'l.t 

Com and cowpens, fn hi t vporiments, Md - 50 

Jerusalem mm n, held ox pci inients, 

Md ,39 

sorghum, field experiments, Md . 30 

ant hers analyses, \ Y Cornell 3.39 

as a fmage plant 872 

\Viis 139 

trap tiop lor i niton boll worms. D. 

S D A 504 

assimilation of e.n borne and b\ 61.3 

bamvaid manure tor, II T 251 

bran analyses, Wis 174 

bill bug, notes, X J 57 

butts, analyses, Mum 73 i 

canned, analyses. Conn . Ktorrs 59 

i table effect, on pigs 99 

in Intends tuffs and Horn, danger 

from .310 

poisonous quality 90, 91 , 783 

root system, X J 49 

seed, saponin in 387 

condition and acreage, V. S D. A 203, 

283,431 

continuous cropping, Conn State 909 

cram bid, notes, Dei 000 

c tossing, 111 134,905 

cultivation at different dates Iowa.. 718 

to different depths, (in ... 899 

lnd .809,810 
Town . 738 

Md... 37 

differing in frequency and 

depth ill 904 

cultivators, tests, lnd 810 

culture experiments, Colo 349 

Mass. State 39 

K 1 251 

Wis 130 

5V \ o 825 

detasseUng, Del 044 

III 905 

Md 37 

Xebr 8U) 

N. Y Cornell 3.38,811 

digestibility. Minn 734 

distribution and consumption, l*. S. 

1>. A 762 

of seed, Can 439 

duties oil, in Mexico, U S. D. A 282 

ears, analy ses, Wis 130 

effect of previous inanuring, lnd 810 

Eg y pt ian rice , cul 1 1 ire expe rim ents, La. 645 

ensiling vs, ffeld curing, Wis ......... U5 
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i exports, T\ S TX A 

.. 282 

fertilim experiments, Ala. College 

. 614 

. Conn Stores 

27,28,75 

Del 

6(4 

(la 

.. 808 

Iowa 

.. 718 

K\ 

. 716 

La 137,338 

i 346,717 1 

Me 

. . 332 i 

Md 

37 

X C 

716 ' 

11. I 

246, 251 

Vt 

. 479 

la 

716 

W Vn .... 

717, 804 

fertilizing constituents, Conn State 

906 

Held experiments, Ark 

807 1 

Ill 

901 

liul 

*09 

Md 

.0* 

flat culture. La 

. 339 , 

foddei , analyses, Mass Sta U 

60 1 

Mum 

7 n , 

digestibility Me 

569 i 

X C 

736 

disease, Nebi 

843 

green, lor milch town, Mass 

State 

65 

time of han eating, C.ui 

. 137 

vs corn silage ior mihl. cow 

s, 

Vt 

4* 1 

m coin silage for milch tows, . 

Wi- 

178 

for seed, lieatnuuit with fungicide' 

S 

Vt 

472 

foi silage eultune, Mums State .. . 

39 

soiling, Conti. stuns 

480 

germ food, analyses Mass State 

176 1 

Vt 

(75 1 

green manuring fw.lnwa 

.. 718 ' 

history 

38* j 

importation into Mexico, C S. 1) A 

131 , 

in rotation La 

746 » 

intermit in al fertilizing, <ia 

SOS 

introdm tion and cultun in Kuropc 

389 

tTerusalem, culture experiments 


La 

945 7‘>5 

Md 

36 

Mass State 

39 i 

11 1 

251 i 

Tv a flii , < ulture esrpeiiments, La 

645,725 , 

kernels, analy nen, Conn State 

. . 996 

Md 

36 j 

Mass. State 

39 

Minn 

733 

Vt 

47 

manuring at dithrent iates, h.d .. 

. 810 

meal, ami] v hcs. (tonn State 

.. 935 

(tonu. Morrs 

59 

Me 

. - 569 

Mass State . ..<>(, 68, 

176, 177 

Vt 

475 

Win 

173 

for cabbage worms, 1 T. S. 1 ) A 

203 

luiiok cows, Colo . 

.. 260 


!P»gO. 


torn meal for pigs, Minn 421* 

steers, Kans 475 

heavy feeding, for pigs, Vt 484 

vs, wheat bran for fow r ls, N. Y. 

State - 940 

new species, N. Y. Cornell 811 

oil for milch cows, effect on butter, 

N.ir (564 

phosphates for Me 101 

plant, analyses, Wia 136 

planting at diffei out dales, 111 904 

I ml HOP 

depths, 111 ... 904 

distances, 111 ... 904 

I nd - - 809 

. . 839 

Md ... 37 

in lulls and drills, III . 904 

seed from different parts of 

tlit* ear. Ark 807 

pollen analyses, N. Y. Cornell ... 339 

prodiit tion and distribution, V.S. I >. A. 844 

of dry matter, 111 905 

root pruning. 111 * 9f> 

worm, prevalence, V. S. 1) A . 20 8 

Southern, notes, Ohio .. 839 

loots, extent of, Wis 128 

lotatiou ra. continuous cropping, I ml. 8J0 

►ceil select ion. Ark 807 

silage, analyses, Mass State . .. 04.177 

Minn 733 

cost of pie paring, Md 36 

digestion experiments, Md ... 08 

X r 730 

effect nil albuminoid (onstimp- 

tioti, Md 09 

for Iambs, Mass, State 350 

steers Tnd 1 54 

fiom whole stalks, Md 30 

vs clover silage for milch cow s, 

Vt 482 

corn fodder for milch cow s, 

Wib 178 

Btmer for milch cows, 

Muss State 176 

hay and roots for cows 

Can 440 

nun it, notes, Mass. State 59 

soaked rs. dry for pigs, Iow r a 742 

stalks, analyses. AVia 336 

stover, analyses, Mass. State 64, 377 

Minn 733 

digestion experiments, Md ... 68 

effect on albuminoid consmup 

tion.Md 69 

stripping, <»a 808 

subaoi ling, Ca 808 

sweet, analyses, Conn. S to its 59 

Mass. State 39 

for silage, Mass. State ... 39 

planting at different distances, 

111 157 

varieties, Miek 828 

Ore 650 

Utah m 
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I*ap\ 

Corn, sweet, j iedd, Mass. State 39 


and food value pci acre. 

Me rm 


me 

time of maturing, Did 


810 

topping. Iowa 

.. .. 

718 

tops, analyses, Minn 


733 

varieties 

108 

783 

AiK 


807 

Can 


TOO 

Del 


(>14 

(ill 



8o9 

Ill . 


904 

Ind .. 


810 

La . . 

1 18 539 

7,8 j 

Tv.Mex 



411 

be 


718 

Okla 


721 

i; i 


2.51 

MTb 


126 

t>#. barley for pigs, Mum . . . 

.. .. 121 

423 ; 

waste ,uui1\ki\s Conn Stub 


5*03 

water icqmred for one pound 

Wh 

12b 

woun, uoh h Va . . 


HtO ’ 

>ield, Aik .... 


825 

Me 


;»r»s 

C S DA. 

At It t. 

, r»7s 1 

Cornu* uvtnutnta notes, Minn 


055 ! 

itolornft ra notes, Minn 


U55 j 

Corrosive sublimate us an antiseptic 

, Va 

3(*0 1 

fm a n 1 l»i a c n o *» t o 1 

1 

beans N. 5. State 

558 j 

for potato s<ub 


1 

N V. State 


500 > 

N Dak .. 


926 j 

Cofinoprjtla t arm!*'#, notes tihio. .. 


839 j 

Cnftitpu trim an a, note** Me . . . . 


35* , 

Ohio . . 


839 ' 


*>ttag< nultirtU it> ot Russia, V. K I) \ . 4.51 ] 

Cot I on angular spot, \la College kj* | 

uni hracnosi , Ala College 833 . 

moolah mildew, Ala < ollege. 834 ; 

bolls, anal,\hea, Mias ... , . 720 

bolbvoi m, earlj aeroonts, U s DA $8 , 
no tes, 1' S D \ 204 7(H). hoi 

ouu . . : 

crop. distribution in 1892. r S. 1) A 075 I 
of India, J8!»2 ’9.3, H S. 1). V 2X2.07.7 ! 
ibo C Hik'd States 1*92. V 

S.T). A 77.283 - 

dagger, notea, Die 254 ; 

damping off, Ala College 822 ; 

diseases, investigations, Ala. Col- ! 

lege k;io j 

fertilizer expet linen ts, Ala. College 802 j 
(la .... KU I 
La 240, 240, 718 ' 

Miss 720 : 

N. C 710 i 

field experiments 787 ! 

*13 | 

french ing, Ala. College 821 j 

hull ashes, annh sea, ( Nmn. State. .220, 002 , 
Mass, State 20,227 j 
for tobacco, (5omi. State 008, 909 
Valuation, Conn. State. . 227 


Page. 


Cotton hulls, digestibility, N. C 730 

for steers, Ala. Cane brake . . 254 

injury by Arctia phylli ra , l r . S. 1) A 007 

in rotation, La 340 

leaf blight Ala. College 835 

leaves, analyses, Miss 719 

manuring at different rates, (in ... 814 

plant, ehemieal si ud\ .Miss 719 

climatology, V S I) A 702 

planting at di fit, rent distances, <*a . 813 

La . 339 

condition. IL S 1>. A .. 9,57 

production ami distribution. l\ S. 

DA 840 

piospeifs 1892, 17. S 1> A 500 

loot iialD, Ala. College 835 

lot, pure cultures 400 

• loots analyses, Miss 819 

seed boiled for pigs, Tex .558 

ie«d aiialv ses, Coun. State ... 935 

for jugs, Lev 357 

steeis Ala Canebrakc ... 254 

meal, analyses 787 

( mini State. .330. 902, 

935 

Me . .. 509 

Mass Slate . 20 04, 
170 177 

d. ,r 25 

Win 173 

available phosphoric acid 
in S C . .. . 901 

fonotton (la 81* 

N*,J 25 

W is 17 5 

milch cows — 

Mass. State 05, 00 

Miss 259 

pigs, Tex 357 

stems, Ala. Cane 

brake 254 

♦obai oo. Conn. St ale 908,5509 
metaphosphoric acid and 
p\ lophoNphorie a< id 

in S C 902 

solutions foi phosphoric 
a* id detenu in at ion, 

S. C . 902 

UJt. cotton seed for oats 

and wheat, S (5 9J7> 

linseed meal for 

lambs, Wis . 201 

water-soluble potash m, 

SC 901 

oil, dotet turn m lard and olive 

oil 981 

for milch cows, oflert on 

buttei, N, it 604 

raw and roasted, digestibility, 

N. C 736 

v», roasted, for pigs, Tex 358 

h teamed for m d< h eo w m. 

Miss 259 

Vt. cotton send meal for oats 

and w heat, S. C .... 915 
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Cotton seedling rot, Ala* Collage 832 

shedding of holla, Ala. College 834 

aoro shin, Ala. College 832 

stoma, analyses, Miss 710 

varieties, Ga 813 

La 139, 340, 719 

Misfe 720 

X. Mcx ... 411 

X. C 718 

Waste, analyses, Mass. State 26 

yellow leaf blight, Ala. College 830 

Cottonwood, notes, Minn 053 

rate of growth, S. Dak 45 

Cottony maple seal©, notes, U. S. D. A 204 

mosquito scale, n. gon. and n. sp , 

notes, X. Mex 418 

Couch grass, notes, Can 591 

Ore 47 

1TS.D.A 099 

Vt 472 

root system, X. J . . . 40 

Co wpcas, acquisition of nitrogen bj, Conn. 

Storrs 14 

and corn, field experiments, Md . 30 

as a green manure for wlicai , Fla. 912 
trap crop for cotton boll- 

worms, IT. S. I). A 204 

culture experiments, Md 38 

* Mass State. 601 

Miss 248 

for soiling, Conn. Storrs. .29, 480 

varieties, La 145, 045 

N.Mex 431 

Cow pea vines, digestibility, X C 730 

Cows mid goats, comparative d i g e s t» i 1 0 

power, X, C 788 

at pasture, grain ration for, X. Y. Cor 

nell 842 

digestion experiments, X. C 736 

infectious abortion in, Ya 73 

milch, allowing to drink at will 773 

as affected by imperfect venti- 
lation, Wis 380 

change in live weight during 
period of lactation ., 223 


Page. 


Cows, milch, feedi «g experiments, Wis 178 

rations, X. H 865 

Wis 740 

manure from, Mass. State . .... 05, 66 

methods of feeding 980 

milk yield at different periods 

of lactation, III 941 

new method of testing, Vt — 489 

quality of milk as affected by 

change of quarters, Vt 483 

soiling experiments— 

Conn. Storrs 480 

Mass. State 05 

suntlower seed cake for 389, 508 

tests of breeds 403 

X.Y. State 255,203,273 

warming water for 783 

Cow wheat-, aualysos 971 , 973 

Crab apple, native, notes, Minn 655 

varieties, Iowa 727 

grass, notes, M iss * 248 

root system, X. J 46 

Crackers, analyses, Conn. Stores 59 

Cracking of pears, treatment, X. S. T>. A ... 500 

Crumbl'd on corn, notes, Del 600 

Crambm caliifinoiteU'U«> notes, Del fits) 

Cranberries, analyses. Conn. Storrs 59 

insects injurious to, X d 505 

Cranberry bogs, crickets on, X. J 501 

grasshopper son, X\ J 504 

locusts 011, X. «F 504 

management, N.J 500 

diseases, Wis 835 

fruit v orm, notes, Wis 838 

galls, Wis 815 

high-bush, notes, Minn 650 

insects, notes, Wis 838 

remedies, N.J 565 

scald, Wis 835 

scale, notes, Wis 838 

worm, black-headed, notes, Ww 838 
yellow -headed, notes, WK. 838 
Crandall currant, notes, X. Y. Cornell .. 917 

Crane flies as food of the robin, Ohio 419 

notes, Ohio 840 


cooking and steaming food foi 

. 783 

IT.S.D. A 

204 

digestion experiments, Minn 

. 733 

Craonnais swin© 

806 

feeding experiments . .93, 108, 508, 519, 

Oratoegu* crtu-gall Quotes, Minn 

654 

599, 60 J, 

783, 980 

Cream, analyses, Mass., Stale 

fltt 

Can 

440, 600 

Yt 

486 

Colo . 

. 259 

and cheese, microbes in 

873 

C 0 11 « 


ash constituents, Mass. State 

66 

Storrs 

. 480 

cheeses, manufacture, X. Y. State . . 

948 

Iowa . . 

. 181 

content of milk, determination with 


Me 

. 569 

centrifuge. . . — 

289 

Mass 


relation to fat con- 


State.. 

64,370 

tent J 

2 T8 

Miss.. . 

. 259 

from colostrum, analyses, Yt ....... 

466 

N. II .... 

. 002 

gluten, analyses, Conn. State 

. 935 

X.Y. Cor- 

heated to 159° F. for huttcr-making, 


nell . . 

. 842 

Can 

447 

X.Y. State 255, 

milk, and butter, relations, X. Y, 


Tenn . . . . 

203.267 

State^ — 

270 

. 419 

required for one quart, Mass. 


Vt 

. 481 

State 
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Page. 

| Page. 

Cream, pasteurization w 223, 381 

. 382 

1 Crop rt>i»ort, European, 1892, CT. S D. A ... 

77, 

production, cost of feed, Mass, 


1 429,675,762.788 859,957 

Slate . 

67 

report* of foreign counties, U. S. D. A 

762 

raising; by dilation, Can 

445 

Crops, effect of drought 

871 

N. Y. Cornell . . 

361 

for alkali soils, Idaho 

939 

Vi 

489 

green manuring in the fall 

222 

temperature 

987 

meteorological conditions affecting . 

578 

ripening v lib pure cult urea 223. 381. 987 

of 1892, history 

578 

Conn. 


summer, fertilizer tests 

861 

Storrs 

75 

Cross fertilization experiments, Me 

544 

sepam t ors, descri ptions, Del 

188 

Crossing corn. Ill 134,282 903 

Nov 

189 

cucurbits - - 

399 

Pa. . .304, 751 

Iowa 

726 

tests. Del 

188 

eggplants. Me 

922 

N Y. Cornell . - 

3U3 

N.Y. Cornell 

825 

Pa 301,731 

fruits 

399 

sweet vs. sour hn buitei -making 


Shropshire and Merino sheep, W is. 

187 

Can 

440 

tomatoes Me 

921 

Iowa 

425 

Teun 

653 

testing; at creameries. Can 

oil 

Crofnlaria saaitfulis, notes S. Dak 

924 

Pa brock method, "Me . ... 575 

944 

Ciotalisiu causes and symptoms, S. Dak . 

924 

vatH'dt.sei ipfiotts. Nev 

189 

Crown borer, blackberry, notes, Ohio 

83 H 

Creameries, cod}ve nit i ve. In A untria 

390 

Croton seed, detection in fowling stuffs 

211 




5! 

the United States 

610 

Crude fiber. (Sre Cellulose.) 


management 

988 

Cn/piocrphahts btnomrs , notes, Ohio 

839 

Nev 

189 

quadruplex, notes, Ohio 

839 

filtration of water for - . . 

317 

venustus, uoteh. ( duo 

8,39 

milk and cream testing at, Can 

on 

Cn/ptus rnmeivs on (huibrx a men eana t N. 


relative value plan at, No \ 

1x9 

Dak 

171 

tests of separators for. 

010 

Cucumber beetle, striped, not c;s, V a 

840 

Win 

395 

treatment. N.C. 

58 

Creamer\ apparat us, descriptions. Nev 

189 

tiea beetle, remedies, Mich 

416 

buildings, construction, Nev 

189 

Cucumbers, anal vses. Conn St-orrs 

59 

butter, anah ses, Yt 

492 

mildew , notes, N. J 

51 

herds, \etemiarv control 

318 

pow del \ mildew. Mass. State . . 

48 

of the Iowa Station, description 


undetermined disease, Mmss 


Iowa - 

426 

State 

49 

Creaming and churning tests of cows, Vt . 

489 

varieties, Mich 

282 

experiments, Iowa 

425 

Utah 

828 

W 18 

195 

Cucurbits. crossing 

399 

of colostrum, Yt 

488 

Iowa 

720 

milk as affected by — 


Culottage of pears 

694 

aerat ion, N . Y , Cornell . . 

364 

Cultures of bacteria for ripening cream. 223, 381,987 

period of lactation, Can . 

445 

pure, for fermenting apple ami 


size of fat globules. N. 


grape must 

517 

Y. State 

265 


517 

milk b\ cold setting, Vt 

489 

Cmrnlio. plum, notes, U. S. I). A 

204 

deep setting, Can .. 

4J4 

Va 

840 

comparison ot methods. 


1 cmed tea, Ark 

828 

NT. Y. State 

273 

Curled dock, notes. Me 

334 

in the .centrifuge ..... . 

7K4 i 

Ore 

47 

on the milk route 

785 j 

^ t 

472 

Creamometer tests 

213 j 

U. S. D. A 

699 

Creeper, Y irgiuia, notes, Minn 

650 

root stem. N «T 

45 

Creolin as an antiseptic, Ya 

360 

rose worm, notes, TT S I). A .... . 

372 

Creosote for preserving silo walls, Md 

36 | 

Currant, Alpine, notes, Minn ,. 

650 

Uwpidodera ettet/meris, remedies, Mich 

416 j 

borer. A merman, notes. M ieh 

416 

Cress, penny, N. Dak * 

167 | 

imported, notes, Colo 

58 

whiter, notes, Ore 

47 ! 

Crandall, notes, N. Y. t 'oraeli 

917 

Cricket, snowy tree, notes, Ohio 

839 1 

Gordon, notes, Minn . 

656 

-Crickets on cranberry bogs, N. .1 * . . . 

5(4 | 

aawfly, destruction of eggs, Mich . . 

416 

.Crimson clover. (8#e Scarlet clover.) ✓ 


s pan worm, notes, Colo * . 

56 

Crop areas, clutnges in, XT. S. D. A 

057 

Mich 

416 

production and acreage in New York 

275 

worm, notes, Ya 

840 

in the United States 

627 

yellow flowering, notes, Minn ..... 

656 
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Currants, powdery, mildew, treatment, Iowa 160 

•pot disease. treatment, Iowa — 169 

varieties, Can . 436 

III . ...1 366 

Midi 017,556 

Ore 650 

Yu 728 

ijmeuta race mom, notes. Ore 47 

Cut-leafed birch, notes. Minn 054 

elder, not es, M inn . 656 

maple, notes, Minn 054 

sum iuIj, notes, Minn 056 

Cut worms, notes, Me 354 

Miss 251 

Ok la 354 

on carnations, lb S. 1). A 285 

onions ami eolery T-.S. 1) A. 284 

sugar beets, 0. S. D. A . . 203 

prevalence and treatment, Mieh . 416 

remedies, N. C 58 

IT. S 1). A 284 

AYlS 172 

Cyons, now species 615 

Dycloloma platyphyllum. notes. l T . S. D. A .. 609 

Cyclones, theory of centrifugal ami ascend- 
ing iiioa onicut.. . 315 

i'ylindrocola tie nd radon i notes, W. V a .. 642 

(Uflindrosparimn pad!. pi event ion 400 

t refit men t, I Y . S. 1 >. A 955 
staehydis. notes, l T . S D. A 056 

Cynfpid leaf gall, notes, Ohio 838 

Cynodon dactylon. (See Bermuda grass ) 

Oynogloxtrum officinale, root, system, N. J 40 

0 ypermt rotundm, root system, N . »J 46 

Cyrtonema stabulan *. notes, Colo 58 

(\ ystopus bhti . notes, S. Dak 50 

Candidas, notes, N «T 51 

8. Dak 50 

treatment, N. C 55 

ipoma'ccpandvratfp, notes, N. J . . . 51 

portnlaeor, notes, Is’, J 51 

S. Dak 50 

tragopogonis, notes, S. Dak 50 

Oytisus laburnum , notes, Minn 654 

Oj tolielminths in oysters, 1S T . J 71 

I>aetyli8 glomerata. (See Orchard grass ) 

Dagger cockle bur, notes, Ore 47 

Dairies, bacteria prevalent in, Conn. Stores. 75 

1 ru veli ng in North Wales 787 

Dairy apparatus, descriptions, Xev 189 

tests, 1*11 364, 751 

bacteriology in 987 

barns, ven tilat ion , Wis 180 

breeds, committee on tests of 403 

building at Minnesota Station 874 

cow's, test of breeds, N. Y. vState . . . 255, 263 

industry in Denmark 522, 526, 618 

observatories in Italy 239 

products, amyloid in 514 

composition 779 

Minn 750 

report cm methods of oiiAly 

*hb 115 

spread of contagions dis- 
eases by.. 783 


Page, 

Dairy school At Georgia Station 674 

New Y orlt State Station. , . 275 

building, description, Wis 197 

schools in Daly * 820 

Switzerland 590 

station at Lodi, Italy 236 

Dai lying, abstract of articles 75, 92, 95. 96. 

97, 98, 188, 262, ‘SOI , 425, 486, 575, 750, 940 

us related to bacteriology 113 

in North Dakota.. 814 

milk fermentations as related to, 

ILS.DA * 202 

use of aid inept ics in 317 

Daisies, elect reculture, N. Y. Cornell 351 

Daisy, oxeye, notes, Can 59! 

Ore 47 

j root system, N. J 46 

; Vt 472 

j Dalmatian insect powder, M ass, State. - .... 58 

Damping-oil fungus, undetermined species. 400 
notes, N,J 53 


of cotton, Ala. college 832 

Dandelion, root system, N. J 45 

Da nthoma vtthj arnica notes, 1J S. D. A — 951 

Datura stramonium, notes, Me 334 

Jfatma tat wfo, root system, N «f . 46 

Dot uric acid, investigation 516 

i Jtaucys carota, notes, Yt 472 

root system, N. J 46 

Dead net tie, root system 46 

Defecation of sorghum juices, l r . S. T>. A - , . 954 

Deforestation and the public health 872 

I Icliorning cattle, Win 167 

De Laval separator tests, ( Jolo 267 

N.Y., Cornell . 363 

Va 364, 751 

Delaware Station, bulletins . 139, 167, 188, 412. 415, 

6*4, 660. 835 

Delphinium as an insecticide 876 

Delphinium spp.. notes, Minn 653 

Ore 47 

Deltocephalus dehilis, notes, IT. 8. D. A 667 

ini miens, notes, l T . S. D. A . . . 667 . 

Dcndrnclonus frontalis, injury to pine for- 
cats. V. S. D. A 699 


i Dendrotdtix langipe tints, notes, IT. S. 1) A 766, 852 


j querents , n. sp., notes, IJ. S. I). A . 852 

j Den itritication in soils 014 

‘Department, of the Interior and Agricul- 
tural colleges 402 

Depressaria heracliana. notes, M ich 416 

IJ, 8. D, A — 667 

Dermatol as an antiseptic, Va. 360 

Deschampsia cccspitom, notes, U. S. I). A... 408 

elongated, notes, IT. 8. D. A 951 

hole (form if, notes, U. 8. D. A . . 051 

| Desmanthus frutieoms , n. sp., notes, IT. 8. 

I D. A 374 


Desmodium molle, culture experiments, 


Da 648 

notes, Miss * 248 

Detasseling of corn, Del „ w . . 644 

111 095 

Nobr *10 

N, If. Cornell m>m 
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Page 


Detestable locust, notes; II. S. 1). A 760 

Jteutzia crenata, notes, Minn 655 

g rarilii, notes, Minn 655 

Devastating locust, notes, IT. S. 1>. A 760 

Devon cows, feeding tests, X. V. State. . . 255 

263, 268 

Dewberries, varieties, Mich 55(5 

Minn 651, 652 

Doxtro-maltoae, feeding experiments with . . 510 

Dextrose with sucrose and levnlose, deter* 

mination 388 

JXahrotica It punctata^ notes, Ohio 839 

longicornis on Nilgai beets, U. S. 

D. A 203 

teneUa , notes, U. S. 1). A 373 

vittata, notes, Ok la 354 

on sugar beets, U. S.D A. 203 

treatmen fc. N. C 56 

Dialysis of honey 781 

Diamond-back turnip luotb, notes, Iowa . . 415 

IHfisjtM ros<r % note's, Ohio 83, it 

Diastase, action on starch, nonet ystalli/u* 

blc products 510 

in the endosperm, occurrence 9K4 

study of 9Ki 

JJiastrophus cnscutwformu. notes, Ohio 838 

nebvlomv, notes, Ohio 838 

Dicentra spevtabilu, notes, M i nn 653 

JHn anodaniium milUpaughi , notes, ’W. V #. 6 pj 

Virginian, notes, W. V a . 642 

Dictamnus fraxinella , notes, M inn 653 

Diervitta rottea , notes, Minn 655 

Dietaries, economic bearing, Conn. Stores ... 63 

American Conn. Stores 00. 63 

European, Conn. St orrs 60 

of French Canadians, Conn. Stores 60 

standard. Conn. Stores 62 

study of, Conn. Storrs 59, 63 

Differential locust, notes, IT. S. D. A 760 

Diffusion residues drying 783 

lor pigs 784 

dried, artificial digestion 87 
Digestibility of abmuinoids of raw and 

cooked meat 519 

barley, Minn 734 | 

bread 986 

brushwood 865 

cellulose 88 

chlorophyll 599 

corn, Minn 734 

fodder, Mo 569 

N.C 736 

silage, N.C 736 

cotton hulls, J7. C 736 

cow pea vines, K. C 736 

feeding stuffs 595 

Cal 732 

feeding stuffs as affected 

by addition of lime 437 

food nutrients as affected 
by increased or decreas- 
ed Consumption 597 

food nutrients as affected 

by various salts 597 

foods, Conn. Storrs 63 
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Digestibility of gluten meal, Me 570 

hay 223,975 

and beans 975 

brewers’ grains. 675 

oats 976 

oats, wheat, straw and 

beans 976 

Hungarian grass, Me 569 

Jlypnum 8plenden8, Me . . . 334 

mangel-wiir/els, Me 570 

milk 986 

o.i tw 223 

pea silage, M inn 733 

peas, Minn 734 

pentoses m feeding stuffs 618 

raw and roasted cotton 

seed, N.C 736 

rutabagas, Me 570 

scarlet -clover hay, N. 0 . . 736 

soja bean silage, N. C 736 

sterilized milk 92 

-oigar beets, Me 570 

sw eet-corn fodder, Me . . . 569 

timothy hay, Me 569 

timothy, dry ami green. 

rtah. .... 354 

fm nips. Me 570 

twigs 865 

vegetable wax 599 

wheat bran, Me 570 

Minn 733,734 

aborts, Minn 734 

Digestion artificial, of-- 

albuminoids in brewers’ 

grains 90 

albi i ni molds of feed i n g st nils . 87 

cocoa nut cake 87 

dried diffusion residues 87 

hay 87 

peanut cake 87 

i ice feed • 87 

effect of salt 974 

experiments on cows, Minn . . . . 733 

N. (’ .. . 736 

goafs, N C 736 

pigs, Minn 733 

sheep. Me 569 

X. C 736 

steers, N C ... 736 

with corn silage, Mil. 68 
stover, Mil. 68 

foods 449 

Of food as affected by bodily ex- 
ert ion 223 

starcli 518 

peptir, as affected by baking pow- 
ders containing alum 389 

pe ptic, as affected by borucic neid 870 

, Dimorphism of root tubercles of peas 517 

( I Hvdia ti>rn, root s\ stem, N. ,T 46 

I IHpfosis pg n'v ora, notes, N. .1 57 

treatment, N . ,T 57 

Dipsdcum s'ylvcstris, root system, N. J 46 

Director, report, Conn. State * * 949 

Conn. Storrs 76 
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Director, report, Ga 949 

Did . 665 

Me 370,577 

Md 76 

Mich 428 

Ohio 650 

Okt» 167 

Xebr. .. 167 

N.«T 76 

N. Y. State 275 

R. J 275 

Tex 650 

Yt. 496 

Va 428 

Wia 197 

Disease of potatoes, undetermined species, 

Vt 471 

Diseases of apples, Va 354 

apricot trees 985 

beans, notes, 17. Y. State. . ...... 557 

celery, notes, 17. Y. State 925 

cereals, Iowa 414 

cotton, Ala. College 830 

cranberries, Wis 835 

farm crops, IT. S. 1). A 956 

gloxinias 876 

grapes, treatment, IT S. D A . . . 500 

horses and moles, La 75 

nursery stock, treatment, IT. S. 

1). A 500 

plants, abstracts of articles. . . 47, 167, 
352, 414,470,557, 
656, 729, 830, 925 

treatment, X.J 54 

OSD.A... 500 
winter tomatoes, N, Y Cornell. 352 
transmission by factitious butter . 317 

JHssosteira Carolina on cranberry bogs, N. «! . 505 

longipennti , notes, IT, S. I). A . . 760 

obliterate ! , notes, IT. .S, D A 76(1 

Distillery refuse investigations 449 

Dock, curled, (See Curled dock.) 

species, notes, V. 8. D. A 699 

yellow, notes. Me, 334 

Ore 47 

V't 472 

Dodder, notes, Ore 47 

Dogbane, root system, 17, J 45 

Dogwood red-twigged, notes, Minn 055 

sawfly, notes, Ohio 838 

Dolichonyx oryzivonte , notes, U. 8. D. A 848 

Dohchos shun sift. ( See Cowpeas ) 

Domestic coffee berry, nature, Gu 495 

Eoryctet spp., notes, IJ. S. D. A 852 

Doryphora decemliniata , treatment, N. C.. . 58 

Double white yarrow, notes, Minn 653 

Douglas spirea. notes, Minn 65« 

spruce, notes, Minn 655 

Downy mildew of grapes, notes, Conn. State. 659 

X.J 51 

Va 838 

AVis 729 

treat moot, Ark... 828 

Dragon fly, notes, TS7. C 58 

Drainage of soils, Cal 120 




Drainage tile, experiments, Xa 3$0 

observations 697 

water, analysis 684 

of bar© soils 295 

cultivated soils 614 682 

Drastrria cramuscula, notes, U.S.D. A 066 

erechtM., notes, IT. S. D. A 606 

Dried blood , analyses, IS. J 26 

for tobacco, Va - 22 

wheat, Tnd 342 

fish analj’ses, Conn. State 902 

Drinking water, determination of hardness- 687 

Drones, feeding by workers, Mich 417 

capacity of, Mich 417 

Drou th , effect on crops 871 

Drupes, influence of seeds on formation of 

flesh 783 

Drying oven description 782 

now form 013 

Dry vs. wet food for pigs, Minn 423 

Dryma ? ia diffusa n. sp , notes, U . S. D . A . . 374 

Dulse analyses K. 1 715 

notes, R. 1 715 

Dumas method of nitrogen determination - 012 

Dupontia fisheri notes, IT. S lb A ... 951 

p*ilomnt.ha var. ff acescent, notes, 

t7.S.T>. A ! 951 

Du rra as a forage plant. 693 

%ultui*e experiments. La 645 

varieties, N. M ex 411 

Dutchman’s pipe, notes. Minn 656 

Duties on com in Mexico, suspension IT. S. 

D. A 282 

grain in Russia, removal, IT. S. 

DA 282 

Duty of W'atm tor irrigation, (kilo 369. 752 

Wyo 496 

Dwarf pine, notes. M iiui 655 

Ihitiscv* verticalis , notes. Me 354 

Earth, burnt, in seed genu; nation 876 

Earthworms and tuberculosis , 311 

Kan celeste for almond diseases, (L S I). A . 955 

anthraenose of grapes, M iss . 551 

apple scab, Mo 561 , 926 

leaf spot of quince*. Conn. 

State t 929 

pear leaf blight, Del 168 

pot at o scab, N . Y . State 560 

ripe rot of grapes, Miss 651 

preparation and use. Conn. 

State 659 

Echinospermm lappvla, root system, N. J . . 46 

Eehixm vnlgare, root system, 37. <J . * 46 

Edam cheese 988 

Edema a Ibifrons , notes , IT , 8. D. A 264 

Editorial notes 1, 111,231, 328,89© 

455, 525, 625, 701, 791, 879, 996 

Eel g rass, an alyses , Can * 436 

R,I 715 

notes, R. 1 715 

Eggplants, analyses, Conn. Storrs .......... 69 

anthraenose, notes, N. ,T 61 

crossing, Me * 929 

X. Y. Cornell 826 . 

culture, Me... ......... 922 
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Ulg^plaiitw, loaf spot, notes, !K. «T. 51 

stem blight, notea, JST. J 51 

rot, notes, N.J 51 

varieties, Me 022 

Eggs, analyses, Conn. Storrs 59 

bacteria in 

developmen t as affected 1 >y movemen t 615 
laid by different breeds of liens, Can . 441 

preservation 9?6 

Can 44 J 

weight, Can 441 

Kgj pt inn rice corn, cultnreexperiinenls. La . 645 

wheat, culture experiments, La . . 645 

Elavhigta prcematurella, early accounts of, 

U.8.D.A 83 

Elomgnus anguxtifolivs , root tubercles 376 

JJlaphidion paraUelum , notes, Me 354 

Elder, box, notes, Minn 055 

S.Dak 829 

common, notes, Minn* 656 

cut-leafed, notes, Minn 656 

nia rsh, notes, TJ. S. B. A 699 

red dierrled, notes, Minn 650 

Electric current, effect on growth of seeds . 31 5 

light, continuous and discontinu- 
ous, effect on structure of 

trees 315 

effect on— 

heels, K. T. Cornell ... . 351 

cauliflowers, N. T. Cor- 
nell 351 

daisies, N. V. Cornell .. 351 

endives. N. T. Cornell . . 351 

lettuce, N. Y. Cornell 350 

radishes, N Y. Cornell 351 

spinach, N. Y. Cornell 351 

structure nt trees and 


herbaceous plants . 315,432 


violets, TST. V. Cornell 351 
Electricity, best source tor eliemieal lab- 
oratories G13 

for purifying sugar beet juice. . 988 

in agriculture 702 

Electro-horticulture, experiments, Jf. Y. 

Cornell * 349 

EUochan* palugtris, analyses, Cal 732 

Eltodett trieostata , on cabbages, IJ 8. 1). A . . 203 

Eleuain (• in died, root syst em , 15L J 47 

Elm, American, notes, Mum 315 

camperdown weeping, notes, Minn ... 6.1,1 

red, notes, Minn 0,1,1 

rock, notes, M inn Oij 

slippory, notes, M inn 6,15 

trees, rate of growth, S. Dak 45 

weeping slippery, notes, M in n C.li 

white, notes, Minn 055 

S. Dak 829 

Etyrnw arenariw, notes, TT. S. IX A 951 

condmmtug, notes, TJ. S. I). A . . . . 051 

triHooides, notes, TJ, S. D, A 9.11 

Virginian, notes, Miss 218 

Emphytue awing, notes, U. 8. D. A 372 

Empntia »WmuUa, notes, Ohio 838 

Empum mtuccr, notes, S. Dak 50 

Endives, electrooultoie, & Y. Cornell 851 
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Endocarditis in swine 094 

Endodcrmis of roots, cause of cell- wall 

striation 8?o 

Endosperm, occurrence of diastase in . . 984 

Engineering, agricultural 75,190,368 496.752 

Engleman’s spruce, notes, Minn 055 

English rye grass, analyses, La... 046 

sparrow, notes, T7. S. I). A 84H 

Entilia smvata , notes, XT. 8. D. A 851 

Entomological Club of the American A who- 
elation for the Advance 
men t of Science meeting 

U. S. 1). A 60S 

instruction in low a,U.S.l) A 852 
station at Florence, Italy . . . 237 

Entomologist, report, Can 437 

Colo 370 

N. Y.Oormll 370 

Ohio 950 

Yfc 426 

Entomology, abstracts of articles .10, 170 251 
354,415 472 564 069 729, 836 930 
Division, TT. S T). A 82 203, 283 
372 666, 666. 760 851 

economic, report on . 402 

Entomowelis adorridis, notes Can 437 

Entomogporium morula hi in. (-W Pear leaf 
blight.) 

Enfijloma phytalidig notes, S.Dak 50 

Enzymes, action on milk sugar 5st 

Kosin, reaction with butter 97 

reaction with margarine 97 

Ephntia lnihmella in milks of Kium c. ... 615 

Ephialtes spp., notes, TJ. R.D. A 852 

Epilachna cnrrupla . notes. Colo 5S 

EpitHx crinira, notes, T T 1 all 56 

Eyvisstum patubtre analyses 972 

Eragr ostia abpggimca, nob's ]s Mc\. 411 

ErpcJihtift hirraci folia. root sNstcm, JS’.J. .. 46 

Ergotism in cattle, Iowa 188 

S Dak 925 

Ergot, notes, S Dak 92.5 

of n e notes, Iowa 4U 

E lianf Jing rarmntr, notes Minn 654 

Fmjn'on canadenHi s, root svsteni N J ... 46 

strigoaus, root system. N* d 46 

Erorinnn ricutariunu notes, ( he 47 

Ei ygimvtH asperutn, notes, K Dak 167 

l'SDA ... . 699 

chriuinthoidrg, notes, N. Dak . 167 

P.S.D.A. 699 

Enftiphv cirhot acta rum, notes, Mass State 49 

community notes S Dak 50 

notes, K Pah 50 

turireri , peritheeia of 591 

Eucalyptus ritriodora, notes Cal 577 

Euchlcena luxuriant*, note* Mis* 248 

hvdemw botrana, notes, Ohio 8 J9 

Eu fitch ia ribearia, notes, Mich. 416 

Eulalia japonic a, notes, Minn 654 

Ev 0 n y mug a tropnrpurem note*, Minn . . . 055 

F.upHtnvs spp., notes, U. H. D. A 852 

Euphorbia cannencnsriu n. sp., notes, IT. K. 

D. A .374 

maetUata, root 85 $(em, JS r . JT 46 



1084 


EXPERIMENT STATION RECORD. 


F*gO. 


Ktiphorbia preslii, r<K»t system, N. .T 40 

$trktm\ notes . 580 

Jfotphoru» t spp. , no tea, IT. 8. 3). A- . 852 

European alder, notes, Minn 054 

mh. notes, Minn 655 

barberry, nolee, Minn 055 

beech, notes, M Inn 054 

Mrch, notes, Minn 054 

crop report, IT. S. I). A 429 

larch, notes, Minn 054 

S.Duh 829 

linden, notes, Minn 655 

sweet rlemntm, notch, Minn 056 

tuflRock moth, notes. Mass. Hatch 0G1 

Europhon ns an antiseptic, Va 71 

fiurycreon rantalU, notes, JNebr 839 

KxtuchUtm variolarivs, notes, Ohio 839 

Evaporation from water surfact s, Colo 369 

of noil water as affected by - 

spring plowing, Wis 322 

surface tillage, Wis ....... 324 

ffivergeti* ri not es, M ihh 254 

Evening primrose*, root s\ stent, N.*T ...4.. 4C 
Ktvt s. (AVv also Sheep ) 

Kwes, breeding, w Intel feeding, Wis 382 

feeding grain to, AYis 2<W) 

f'rart* nta pnunoulana notes, Ohio 839 

Experiment station notes 106, 225, 31s 

091.451,520,617,690 786,874 990 
Station Record - 

changes in an ango- 

ment 3 

contents of vol.xv. 881 

stations in Italy 234 

Portugal 125 

Komnaniu 325 

< mU e ol 5*2, 954 

oithewoild 451 

Exports of corn, IT. S DA 282 

Extract in new wine, determination 984 

Ex tract o r separat< »r, test s, Pa 751 

Fcujunfvrrugbita, notes, Minn 654 

9 Ulrf/tiea,w)tvn, Minn 654 

Fall canherworm, notes, Mass. Hatch . .. 001 

webwomi, notes, Mass Hutch 661 

Ohio 838 

Va 840 

Fallowing, effect on water content ot soils, 

Wjs 125 

Fallow soils, drainage water of 295 

False 11a x , not on, jN . Dak 167 

V S. I). A 699 

flax seed cake 316 

lettuce, analyses 971,972 

worm, strawberry, notes, Iowa 415 

Farina, anal,\ ses, ronn. Hfm rs 59 

Farm animals of the world, IT. S. I). A 956 

statistics, D. S. 1). A 850 

sugar beet d illusion residue 

for 986 

crops, diseases, TJ. S. I), A 956 

lands in Minnesota, decline, Minn 332 

manuring, principles, Ark 218 

practice to control inserts, N. 3 57 

prices iu 3892 578 


Fage. 

Farm prices in two centurion, XT. & I), A * . . . 429 


products, analyses, N, Y. State 246 

prices, IT. 8. 3). A 282 

resources, Wash... 275 

Fanners’ institutes tn ’Washington 275 

Fat content of Mecklenburg herd milk .... 987 

Swedish herd milk 778 

extraction apparatus, new form 618 

methods 854 

ex tractor, modified Soxhlet method .... 870 

importance in nutiition.., 986 

in bread, determination 221, 380 

cheest s dotoi minat ion 118 

feces, determination, Md 70 

milk and dairy products, determina- 
tion with centrifuge 289 

Fats and oils, determination of inline num- 
ber 781 

Fats, liquid analyses 781 

Fatty acids iu butter 218 

insoluble, de terminal ion 613, 692 

volatile, of butter, determina- 
tion, N.H 663,664 

matter in soap, determination 314 

Feather felting, IT. S. I). A 285 

Feees, determination of fat in, Md 70 

of steers, composition. Md 70 

Feed fiour, analyses, Me 567 

Feeding experiments - 

, milk tests in 324 

review of 336 

with bees, Mich 417 

calves, Iowa 739 

capons, N. Y. State 938 

colts Iowa - . 424 

Me 574 

dextroinaltoMC 519 

ground meat 519 

bens, Fan 44 1 

N. Y. Stub 262 

horses, X .1 742 

Utah 71 

isomaltose 519 

lambs, Can 630,611 

Mo 5 71 

Mass. State * 07,350 

N. Y. Cornell 572 

"Wis 383,260 

milch cows’ . 93,108, 

508,519,599,003,783,986 

Can 440,606 

Colo 250 

Conn. St oits 480 

Iowa * 181 

Me 509 

Mass. State 04, 176 

Miss * 259 

N, II 602 

R. Y. Cornell 848 

Y. State ...258,263 

Tenn 419 

Vt 481,488 

Win 378 

pig# 108,»S7,t84 

Cun ,.*41,813 
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Md 

38 

Mass. State 

68 

Minn 

421 423 

K. Y. Cornell 

. . 573 

N. Y. State 

.. 202 

Ore 

. . 4K3 

Utah * 

.. 738 

Vt 

.. 484 

rhamnose 

.. .719 

sheep 

009 

Iowa 

. . 420 

Me 

. . 570 

Utah 

.738, 841 

Wis 182,183.184,261 

steers * 

608 

Am 

930 

Can 440 607,608 

Did 

. m 

Kims 

475 

Md 

.. 38.69 

Mass Stall* 

67, 478 

rtah 

738 84 1 

Feeding, individual. Killin'* method 

11 

rations, calculation 

0 

compounding, Win . . 

176 

deficient in albuminoids 

. 98(1 

lor mileb cows, "X II .. 

. 065 

standards 

. 2, 6 

Cal 

. 7.C 

K 11 

66,7 935 

N.C 

- 935 

Wis 

176 


stuff, from molars*** 630 

Still) s, abstain Is ol articles , . 64 87, 173 

adulteration.. 211 

American, compilation of 
analyses, l\ S IX A . .. 582 

analyses 525, 582, 595 071 

Cal 7*52 

fonn State 935 

Conn Storm 2S,4hj 

Ivans 17 ", 1 

Me 507,500 1 

Mass. State . .. 07 

OH. 176, 177, 356, 470. 002 

Minn 7 ,t!> 

N*J 64 

"N Y. State 255 

Vt 475,481 I 

WiH 1711 170 

artificial digest ion . 87 

compiled nnuh ses 527 

Mass. Stale 64 

N.C 92.7 

\vi» 176 

control in Germany 9^2 

detection of castor-oil seed 

n ml croton seed in 211 

determination ofcrmle fiber 

In 767,781 

digestibility. .. 427. 595 

Cal 732 

N. 0 935 
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Fording stuffs, digest ibilit y of pentoses in - . 618 

fertilizing value, Mass. 

State 64,06,07 

fertilizing value, Mi im. ... 735 

fuel \ alue, N. C 935 

methods of analysis 118 

Mass, 

State. 64 

rational purchase 025 

sampling. X.J 76 

selection, Mass State 061 

valuation Mass. State. .. .64.061 
.N .1 64 


Wi* 174,741 

Folding's solution, improvement 782 

Fnwut ruin, notes, Ohio 83H 

Feruu utaide substances, quantitative deter 

minat ion b> yeasts 782 

Fermentation, ammoniaeal, of the soil .. . SfiO 

ciieimstry of 222 

ol gniiK and apple mn >t with 

pure < Hitmen 517 

manure 614 

ntilk, r.S. 1) A . 2)1.202 

Soils 576 627 

tobacco 9s5 


('o nil Slate !)10 

7V me ... 616 

ndat ion lielMeen alcohol and 
>oah1 grow th ... . 517 

Fermentations, vital add chemical 448 

Fermented liquors, repoil on method of 

analysis 118 

Ferment, organized, of cherry gum lilt 

Ferments, aerobic, in soils 537 

Fence posts, preservation, Md 75 

Kerne chloride for grain rusts, V. S 1) A . 9.77 

Fertilizer and culture experiments on moot 

soils 222 

control at M ticket n station 98.7 

in Germany 981 


1’crtni/ei experiments on - 

baric, \ 10h 861 965 

La 147 647 

Me 132 

beans. N Y. State . 253 

corn Ala College 044 

Conn. Stores ...27,28,75 

Del 644 

Ga 808 

Iowa 718 

K> 716 

J. a 137 .139. 346, 7J7 

Mo 132 

Md 37^ 

M.C 710 

K. l 246,251 

Yt 470 

Yn 716 

W.Va 717,804 

cotton, Ala College . 803 

Ga 314 

La 138, 340, 346, 718 

Miss • 720 

M. 0 716 
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24. 75 
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Mass. State 
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oats 

. .. 518,801,965 

La 

.. 145,346 

Me 

.. 129.130,131,132 

11. 1 

251 

s. C 

915 

Vt 

470 

onions, N. Y State 

253 

poach trees, N. ff . 

39 

peas, lia ... a 

. . 346 

Me 

.. .. 129, 130. 131 

potatoes 

. |08 

Ky 

716 

La 

Ill 

Me 

132 

Mieli 

817 

V c 

30 

Utah 

818 

W. Va 

819 

rice 

518 

rye, Mass Stale 

07 

R. I 

251 

sands' soils 

*> >*> 

sorghum, Kama 

702 

sugar tacts - 

223 

awoet potatoes, Md 

726 

NT. J 

39 

tobacco 

783 
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Fertilizer In vr a, R. T. 247 

mixtures, formula# 787 

requirements of tobacco, Vn 31 

Fertilizers, abstracts of article* . . .23, 120,245, 396, 
403, 465, 546, m, 715, 803, 901 
action as affected by physical 

properties of the soil 63$ 

adulteration . 31$ 

analyses 106, 318, 783, 787, 873 

Ala, College 337 

('an 486 

Conn State 643, 902, tK»9 

K\ 248,043 

La 043 

Me 540 

3VI <1 405 

Mass. Stated, 27, 337 406, 003 
Mi eli ... .... 248 

N.»I 25,245,405 

N Y. State. ... 133, 240, 003 

X.C 715 

14. 1 837. 347, 405 

SC 248 

Vt 1 53.405 

AY. Va 715 

npplsing at ditlci out rates, Me. 130 
as affected by tillage . . (MO 

eommereial, r*. lwirnyarcl ma- 
nure for oats. Mr 131 

compiled anal^os, Mass State 26 

diffusion in the soil 388 

effort oil ei imitation of soil u li- 
ter Md 23 

composition of ernpn. 

Vt .... 470 


Conn State 
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Ky 

La 

X. Y. Cornell. 

NO 

Va 

tomatoes Md 

N.d . . .. 

N. Y. Cornell 
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turnips 

X.J 

when! 

Ala. College 

111 

Ind 

JKana .. 

Ky 

Md 

Mass. State 

N. C 

S. C 

Va 

YV. Vn 

Fertilizer laws, Oa 
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31 
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5(7. 548, 887 
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40 
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010 
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. . . . 40(1 
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86 

27 

012 
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040 

„ 640 

788 
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composition <»f glasses, 

Conti. Stores 29 

texture of amis, Md 18 

tomatoes. X. V. (lor. 

noli . , 827 

field experiments with. . .,449, 783,801 
for controlling insects, K J ... 1.7 

grape cuttings, X. Y. Cor- 
nell 828 

grapes 615 

greenhouse use, Ohio „ . 412 

hastening maturity of to- 

baeeo. Va 32 

lessoning stalk rot of to. 

Imeco, Va 32 

homo-mixing 791 

Conn. State 902, 933 

N.J 245 

inspection 816, 787 

Ala. College 937 

Conn, State 043, 902, 903 

Ind 106 

La 040 

Me 546,677 

Mass. State . . .26, 27, 337, 903 

K.J 25,76 

K.C 716 

R.I 275,007,466 
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V. Cornell 547 

report on method** of a naly hi* . . 116 

trade hi Georgia 767 
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ns© 787 

La 715 

Minu W2 

N. Y. Cornell 903 

valuation, Ala. College ... . 337 

Conn. State 643 902 
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Me 516 

Md 405 

Mas** State . . 557, 406, 005 
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N.J 
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X V State 
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Fertilizing comditn nts in - 


apricots, Gal . . ' 158,161,910,921 

eorn, Conn. State 900 

feeding stuffs, Mass. State 64, 60, 67 

figH, Cal 021 

oranges, Cal 021 

poaches, Cal r*.s ]0i 

plums, Cal . 021 

prunes, Cal 158 101 010.921 

tobacco, Conn. State .... 910 

Fertilizing materials, methods oi aiiah 

ais .. 602 

\alue of seaweeds, K. I 715 

Fcftucd miervetarhys notes, TI; S. O.A 051 

ptatertfit# (See Meadow fescue ) 

tubuluta, notes, XT. S. I). A 051 

fliridula, notes, U. S. I>. A .... 951 

Fori ue, meadow. (See Meadow fescue.) 

sheep's, culture experiments, Md 58 

tall, analyses, Vt 475 

culture experiments, Md. . . 58 

Filler, crude. (See Cellulose ) 

Investigations, Office, O. S. D. A . 285 

Field beans as green manure for wheat 208 

crops, abstracts of articles 28, 15 1 248, 


538, 406, 460, G44, 717 804, 904 
Field experiments. {See also Fertilizer ex- 


periments.) 

Field experiments— 

in Lorraine 5X5 

with barley 614,875 

beets, Md 38 

chirk-pea 875 

Chinese sorghum, Md 36 

corn, Ark 807 

111 mi 

Ittd., 609 

Md 36 


Tage. 


Field experiments— 

with cotton.. 787 

fertilizers 440, 783, 861 

flax, Md 38 

forage plants La 645 

Md 36 

horse beans 875 

Ladoga wheat, Can 689 

o.i t » 211,863 

111 815 

La *047 

potatoes, Utah 30 

Md elo\er 449 

ri< e 787 

root crops 693 

sorghum, V. S. 1). A 951 

sugar heels, l r . S. 1> A 671 

cane ... 767 

tobacco in Sweden 693 

wheat 210,787,875 

Fla 012 

111 822 

La 647 

Figv amd\ *es, Cal 920 

fertilizing constituents, Cal 921 

grown without caprification, I T . S 

I>. A 2e4 

a audios Mub 556 

Fillu rt disease, notes 876 

Filberts varieties, Mich 556 

Filtering apparatus automatic 314 

Filter pump new iorm 782 

Filters meeliauical 870 

mineral, at tion on mierobic solu- 
tions ... . 311 

passage of dissolved sub- 
stances through . 290 

Filtration of water for creameries 317 

Finger aud-toe disease {See Club root ) 

Fu, balsam notes, Minn 655 

Nordmun ts, mites, Minn 655 

Firewood root system N J 46 

Fisli eultural stations in Italy 240 

diied analy som. ( *oiui State 902 

fresh, analyses ( rnni. Moris 59 

fresh w liter, biologic al stations for . . 985 

guano, analyses 449 

methods of amtly sis 692 

ground, analy ses, Mass. State 26 

N.J 25 

hatchery fungus, notes, Mass. State .. 50 

oil soap, preparation, Vn . . 840 

presort ed, analy sos, < Joun Stores . ... 59 

scrap, analyses, Mass. State 26 

> T .J 25 

Fistula in horses and mules, La 75 

Kivefi tigers, mildew, notes, N. J 31 

Flat pea, analyses, Cal 733 

Va 017 

culture, experiments 871 

Cal 557 

La 645 

Mass. State 39,661 

Mich 814 

notes, Va 647 
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Flat-stal ked roekwoed f anal yses, JR. T , 715 

notes, R, I 715 

Flax, adaptability to California. U. S. D. A . . 285 

Oregon, X ■ . S. I). A 285 

cmliure experiments, Mil 38 

H.l 251 

W\o 825 

inforeigncountries. IT. S. D.A. 285 
the Flitted States, V.S.D.A. 285 

false, cake from Af‘t*<I of 316 

notes, N. Dak 167 

it. s i> a (m 

* me^l for calves, Iowa 730 

variet ies, iV. Mex 411 

wild, notes, Can 501 

FluXvseed, analyses, M inn 733 

globulins of, Conn. State . . 934 

proteids of, Conn State 933 

yield in 1892, IT. S. D. A 578 

Fleabane, root sv stem, X . ♦) 46 

Flea beetle, encumber, remedies, Midi 416 

notes, Utah 58 

striated, notes, M ieh 416 

Miss 254 

beetles, notes, Ya 840 

treatment. X.C 58 

louse, blackberry , note, OliJo 839 

Fleece, mounts in, notes, M inn 654 

Flesh meal, analyses, Vfc 475 

Fleur-de lis, notes, Minn 654 

Flies as related to propagation of cholera . 695 

Floats for corn, Ala College. ... 804 

floods, mitigation, and forestatiou of 

mountains . . 695 

Flora of Indian Territory, contributions . 580 

West Virginia 642 

Florida College, notes 106 

phosphate, analyses. Mass State 337 

deposits AIu College 337 

Station, bullet ins . . . 34 0 334, 360, 907, 912 

notes 106 

Flour beetle, wee. notes M icb 417 

methods of analysis 873 

moth, Mediterranean, distribution, C . 

ft. D.A 668 

production, distribution, 17. 8.D. A .. 847 

sweepings, analyses, Me 567 

Flowering almond, notes, Minn 056 

currant, yellow, notes, Minn 656 

Flowers, fungous diseases, X, J 53, 54 

of sulphur for gram rusts, l T . S. 

31 A 955 

production of perfume 448 

Fluorine in bones and teeth . 387 

storage in the animal body on feed- 
ing sodium fluoride 316 

Food, effect on quality of bnttor, Me 569 

N. H 662 

nutrients, digestibility as affected by 
increased or decreased consumption 597 
nutrient-8, digestibility as affected by 

various salts 597 

function in animal nutri 

tion.N. C 935 

of oysters, N.J 72 




Food of robins, Ohio. - 4i8 

plants of i qj nrious insects, XT. ft. D. A. 067 

Xorth American Membra- 

cwta,TJ.&D.A - 667 

Xorth American species of 

JJrurhm, XJ. ft. I). A 088 

value of seaweeds, ft. I 715 

wet vs, dry, for pigs, Minn . . 42ft 

Foods, abstracts of ar ticles 59. 475,93,1 

adulteration in England 22ft 

chemistry of 389 

eomposi < ion, Con it. Stort a , 59 

detection of horse flesh in 094 

digesti bili t y , Conn. St orrs 03 

digestion as affected by — 

amount consumed 449 

bodily exertion 223 

experiments — ... 449 

effect of insufficient supply of pro- 
tein iu 784 

investigations, Conn St orrs 76 

methods of analysis. Conu. St orrs - - . 59, U3 
Foot and mouth disease of cows, traits- 

rnissibilitv in milk 980 

e\ ll in horses anti 111 u1e«, La 75 


Forage oops, diversification. Mass. State. . 661 

plants. < See also Grasses.) 

and g Hisses for Mississippi 248 

culture experiments- - 

< Jon n. Stores ... 70 


Fla . . j«>7 

La 140.045 

Md 38 

Wyo 825 

for soiling, Conn. 

St orrs 29 

methods of anal) sis 76H 

Sv\ edish, analyses 769, 971 

tests, scope, and plan 399 

Forcing crops for greenhouse**, Ohio 414 

li m iso, descripti on, Me 554 

Foreign agriculture, notes 578 

investigations abstracts of re- 


ports 85, 221, 286, 375, 448. 

561 , 583, 676, 766, 854, 958 
publications, titles of article® . . 100. 221, 
313, 387, 448, 516, 612, 602, 781 , 870, 903 
Forest air and soil, hygienic significance. . . 870 

lands, reservation in the United 

States 52l 

locust, notes, "U , S. I>. A 700 

tent caterpillar, prevalence in Min- 
nesota, IT, S, D. A 294 

trees, rate of growth, S. Dak 45,829 

species, Utah 663 

Wash 922 

Forest ation of mountains and mitigation of 

floods m 

Forests, climatic influence 070 

injury by destructive pine-bark 

beetle, TJ. ft. D. A 009 

Forestry, abstracts of articles ,44, 054, 829 

institute at Vulbwibrosa, Italy. . . 328 

iu Wyoming, XT. A», A 956 

National School, Franee,re$mrt .» 
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Rage. 


Formic aldehyde for nourishing green parts 

of plant* 290 

method for potash „ 85 

‘ ForvytHa fortuneil notes, Minn 655 

Fossil fungi, notec, TJ. 8. 1). A 955 

Fountain willow, notes, Minn 655 

Four-spotted mite, notes, Me 354 

Fowl meadow grass, analyses, Vt 475 

oat grass, analyses, Vt 475 

Foxtail, meadow, culture experiments, Md . . 38 

root system, N. 40 

Fractional application of nitrate of soda for 

w inter wheat 216 

Fraxintui americana , notes, Minn 654 

viridif , notes, Minn 654 

Freight rates of transportation companies. 

IT. S. D. A 282, 429, 378, 675, 762, 850, 957 

Frenching of cotton, Ala. College 831 

French pink, notes, Ore ' * 47 

weed, notes, IT. S. I). A 669 

Fringe, white, notes, Minn 654 

Frit tiies, notes - 691, 873 

Frosted grapevines, treatment 872 

plants, absorption and transpiration 

in 317 

scale, notes, U. S, I>. A 203 

Frost, effect on different species of plants . 400 

penetration in differently treated 

soils 448 

Frozen wheat for pigs, Car* 313 

Fruit culture in Arkansas V alloy, Colo . - . 655 

Germany 225 

international exhibit 992 

fly, gooseberry, notes, OoJo 58 

preser sativc, analyses 787 

rot of tomatoes, X. Y. Cornell 5*>o 

rots, study of 399 

syrnf of quinces, notes 401 

X J 656 

sprayed, healthful nesa, Iowa 173 

tree leaf roller, notes, Colo 58 

trees, analyses, X. Y. State 252 

in California, protection. U S 

B. A 84 

planted at Xorth Louisiana 

Station 397 

root knots on, Cal 563 

worm, cranberry, notes, Wis 838 

Fruits, condition, August, 1892, V S. D. A . 283 

crossing 399 

new types, X. Y, Cornell 9l« 

nutritive values, Cal 920 

orchard, compiled analyses, Mass. 

State. - 45 

treatment for insects and 
fungous diseases, Md . . . 42 

phosphates for, 876 

pollination by bees, Can 595 

pruning, W.V* 728 

small, compiled analyses, Mass. 

State 44 

fungous diseases, X. ,T 51 

varieties planted, Me 922 

Md 43 

Or© 650 


Page. 


Fruits, varieties planted, Wash 922 

Fucus vesiculoiKt, notes, II. T 713 

Fuel value of feoding stuffs X C 935 

Fumigation of scale insects, I T . S I). A 84 

Fmnigator for scale insects, IT. S. I). A 84 

Fungi affecting variegated plants, notes, 

X..T 53 

classification, U. & 1>. A 956 

fossil, notes, F. S. L>. A 953 

history of investigation*, X ,J .... 51 

injurious to useful plants, S l)ak . . . 50 

Fungi injurious to weeds. S Dak 50 

iwtuieaucl treatment, X C 53 

new species, IT. S. D A 936 

parasitic, as affected by chemical 

agents... 518 

host j dan Is 872 

influence on host plaids . <H»7 

prevalent at South Dakota Stal ion . . 51* 

Fungicide*, analyses of ingredients. X. Y. 

State 55 

and insect ieidcs combined — 

Md 42 

X Y. Cornell 561 

Ohio 927 

Va 838 

apparatus lor applying, Mil ... 43 

N. C . 53 

for authraenox* of beans X Y 

State 538 

apple scab 399 

blackberry rust Md . . 43 

California vim* disease, IT. 

S D A ... 199 

g rape*. C. S. D A 500 

In hens on peai trees, \J S. 

DA 933 

peach rot, Del 833 

potato blight and rot — 

Conn State. .. 928 

Vt 471 

rot 399 

seal), X. Y. State . . . 560 

quince d iseases, X d ..... 63 K 

preparation and use — 

Ark 828 

Del 1U9 

Me 561 

Mass. State 50 

N. Y. State 560 

X C 53 

Ohio 927 

S Dak 50 

Va 838 

Wi« 729 

Fungous diseases for impression of insects. 7*3 

of cotton undetermined 

spec ies. A la . ( 'ollego 832 

field crops 971 

plants, notes - 

Conn State 658 

low« 414 

quinces, X.J 656 

disease, undetermined, of wheat 
and barley .. 592 
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Fungus of lettuce rot, structure, Haas. 


State 47 

powdery mildew of cucumbers, 

Mass. State 48 

FunHa ecentlea, notes, Minn , 654 

undulata, authraenose, notes, N. J. . 55 

Futarium culmontm, notes, Iowa 415 

Ohio 845 414 

sp. germination tests, N. J 58 

notes, Ala College 832 

vamtfeMum, notes, Ala. College. . 881 

Futicladium dendriticttm. (See Apple scab ) 
pyrinum, nature and treat- 
ment, Conn. State 658 

Ftuwporinm culinorum . (See Fvsaritnn cal- 
momm.) 

Gall mites, new aperies 878 

worms, on violets, N. J 54 

Galls of oran her ties, Wis . 885 

Gas, exchange of root tubercles of legumin- 


lime, analyses, N. J 25 

liquor, ammomacal, analyses, < ’an 486 

fixation of ammoniaeal nitrogen 

in 203 

plant, notes, Minn 0 r >8 j 

pressure, effect, on plan t grow tli 871, 058 ' 

Gaunt s of cattle, notes, R I... ... 263 

Gelechia crrealleUa. (See Anguimns giain 
moth ) 

Geological origin of soils, Md 19 

Wyo *_>8 j 

Geology and agrieultuie, Ark 218 

of north Louisiana 244 

Geometer, chain dottcr, notes, Ohio 839 

raspberry, notes, Ohio . 889 

Georgia Station, bulletins 648, 808, 81 3 

notes 106, 129, 225, 617, 874 

report 949 

Geraniums, mildew, notes. IS. J f,| 

Germ feed, corn, analyses, Vt 473 

meal, analyses, Minn 733 

Wis 374 

German clo vt r ( See Scarlet c lov or.) 

millet, ( ulture experiments, I. a. 045. 725 | 

jield, Ark 825 

Germination, (See also Seeds.) 

ot barley as affected by rolling, 

Wis 12i 

oats as affected by rolling, 

Wis, 121 

seeds as affected by water 

content 694 

localization of oils . 613 

tests of cereals, Can 436 

grass seed without in- 
teguments 875 

wee viled peas, Con .. 437 

temperature of 875 

Giant root borer, notes, Ohio 839 j 

Gilto eqnarrow, notes, Oro 47 

Gingko, notes, Mmn 655 

G izzard, analyses, Conn. Stori a 59 

Glanders, mailein for diagnosis (520 

notes, La 75! 


Page. 


Glass for ohemioal apparatus, composition . 221 

in greenhouse roofs, substitutes, >T. ST. 

Cornell R28 

G lassy cutworm, notes, Me * #64 

Glassy-winged sharpshooter, U. S. 1). A — 608 

Ckcfituchia triacanthos , notes, Minn 654 

Gliadin of wheat, Conn. State 934 

Globulins of hemp seed, Conn. State 934 

oats. Conn. State 934 

squash seed, Conn. State 934 

the Brazil nut, Conn. State — 934 

castor bean, Conn. State. . 934 

wheat, Conn. Stato 934 

Qloeottpoiium cingvlatum, notes, N. Y. Cor- 
nell 836 

fructigenwn, notes 491 

N ,T 657 

Ya . . 354,837 
li n dent uthia n wn , tieufrnent, 

N.C 35 

melonyence, notes. N. 3 .... 51 

neeator , nature and treatment , 

Conn. State 659 

sp. on orchids, N. J 54 

violets, N.J fit 

spp., study of 399 

versicolor, nature and treat- 
ment, Ky 659 

Gloxinias, diseases 87 

Glucose in leather, determination 448 

feed, analyses, Wis 174 

preparation, Wis 174 

Glue mixtures for pear scab. C. S. T>. A — 500 

Gluten, cream, analyses Conn State 9:i5 

early formal ion in wheat 614 

feed, analyses, At 475 

meal, analyses, Mums. State 64, 68, 176 

Minn 738 

It 1 242 

Wis 174 

digestibility, Me 579 

for milch cows, Mass State . . 64, 65 

investigation of 389 

preparation, AVis 171 

Glutenin of wheat, Conn. State 935 

Glyeeria paurijlora, notes, U. S. I) A 951 

spectabUie , ana lyses 7419, 770 

notes 771 

Glycerine for preservation of viru«* 695 

in wino, determination 389,616 

Glycyrrhiza lepidota, notes, V . 8. 1>. A ... 699 

Glyptia eimpUcipet, notes, Mich 417 

Goats and cows, comparative digestive 

power, N. C 738 

sheep, com para ti vo digestive 

powers, N. C 798 

digestion experi meut «, K. C * . . 736 

Golden poplar, notes, Minn 655 

spirea, notes, Minn 636 

willow, Russian, notes, Minn 655 

Golden-rod as a food for bees, Mich. ..... w . 417 

notes, XT. 8. D. A 699 

species, N« Y. Cornell.. 839 

Goldsmith beetle, notes, Me 6J54 

Ohio 831 
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Gonioetena pallida, notes, Mid* 417 

Gonioacope, description 871 

Gooseberries, varieties, (Jan 44t«i 

III U*« 

Mid* -55« 1*17 

Ore 0f>0 

Va 728 

Gooseberry fruit fly, notes, < Join 58 

mildew, treatment, Can 430 

span worms, notes. Colo 58 

I'.K. 1). A. 208 

Goosefuot, root system, "N. J 40 

Gophers, food, N. Dak 171 

notes, Wyo 802 

GorHltm currant, notes, Minn 050 

Gorse seed, hardness of seed coal 872 

Gortyna nitela , early accounts of, V K.D A . 83 

on cotton, U. S. D. A .. - 373 

Gourd, wild, notes, Ore 47 

Gouty-gall beetle, raspberry, notes, Ohio . 839 

Grafting, whole and piece root. 111 106 

Grafts, herbaceous, transpiration in 870 

Graham broad, analyses, Conn. Storrs .. 39 

Grain and hay mixed for hoises, U tali ... 71 

ax>hia, notes, U. S D. A 2<>l 

beotle, lesser, notes, M d 253 

red, notes, Sid 253 

bln o color 98t 

culinre 985 

exports in Unssia, removal <»f restric- 

" tion, U. H. D. A 282 

fertiliser tests ($93 

ground vs. onground for pigs, (\m . 512 

moth, Angomnois. {Afee Angoumoia 
grain moth.) 

plant louse, notes, U. S. 1) A . . . . 204 

ration for cows at pasture, S V . ( V»r f - 

nell 842 

rusts, prevalence in 1892 223 

1 re at ment. V. S. D. A 954 

t'f. silage, for pigs, Utah 738 

no grain for young Iambs, Me 571 

weevil, bisulphide of carbon for, U. 

8.D.A 84 

loss from, U, S. D, A 84 

weo\ *ls, notes, Micli 417 

winter, condition, U. S. D. A b50, 957 

Graminea, botanical key, Temi 250 

Grape anthroeiiose, nature ami treatment, 

('on n. State 059 

cuttings, fertilisers lor. N. Y. Cornell. 828 

diseases, treatment, U. ». 1). A 500 

insect in A ustralia, U.S. 1). A 852 

leaves, sprayed, poisoning by 223 

mildew, notes, N.J 51 

treatment, Can. 430 

Minn 652 

must, fermentation with pure cultures 51 7 

nitrogenous matter in 610 

plant, composition at difforen t. s t ages 21 7 

pollen, impotency of 870 

wild, notes, Minn 050 

Grapes, analyses, Mass. Stale 44 

- Minn 052 

anthraouose, notes, Va ... 838 

8120 — Ho. 
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(i rapes as affected by copper compounds . . . 908 

black rot notes, Goan. State 058,059 

Tex 658 

Va 838 

treatment, A rk 828 

lkd 107 

U.S. 1>. A.. 500 

brown rot notes, Gunn. State 059 

Wis 729 

Catawba, analyses, Conn. Storrs 53 

crop outlook, 1892, U. S 1*. A 500 

culture, Mihk 551 

downy mildew, note* Com*. State .. 059 

Va 8 s# 

Wis 729 

treatment, Ark 828 

fertilizers for 015 

fertilizer tests 449 

inline nee oi seeds on formation of 

flesh 783 

insects affecting, m Australia, U. S 

I). A 852 

plaster for * 015 

powdery mildew, notes, Va 838 

piuning, Miss * 551 

ripe rot of, Mims 551 

root knots on. Gal 503 

sprayed, copper in , N Y. Stale 55 

11. X 242 

Y.i 55 

Spraying ex pi tuuenls, Ark 828 

study of growth 217 

trollisiiig. Miss 551 

varieties Aik 828 

Can 436 

Colo 352,053 

111 100 

Da 728 

Md 44 

Mass. Hatch 918 

Midi 55b 

Minn 052 

Mis> ,V>1 

X. Y. State 253 

vine, disease, U. S. I) A 41*8 

( l rape berry moth, notes, Ohio 839 

Grapevine caterpillar, pyramidal, notes, 

Ohio 839 

loaf roller, notes, Colo 58 

Grapevines, copper in 872 

effect of copper solutions 872 

injured by frost, treatment 872 

GrapholUha iiitcr&tinclana, notes, Town ... 730 

parasites, Iowa. 731 

Qraptc t comma, notes, Ohio 838 

Graptodera sp., treatment, N. V 58 

Grass and clover, culture for soiling, Conn. 

Storrs 29 

couch, notes, U. S. D. A 699 

land, improvement, Mass. State 89 

yield of hoy from, Mass. State. 39 
leaf hoppers, liopperdozers for, CJ. S. 

D.A 204 

mixtures, tests, M ass. State 38 

needle, notes, D. S. D. A 699 
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Grass seeds, germination tests, Can 486 

sowing at different depths, 

Iowa 720 

without integuments, germina- 
tion teste .. 875 

squirrel tail, notes, U. S. D. A.. 699 

Grasses and forage plants, notes, Fla ....... 907 

Miss 248 

Castor pomace as a fertilizer for, 

Kang 133 

condition August, 1K92, U. 8. I>. A . 283 

culture experiments 108 

Colo 346 

La 145,046 

M<1 38 

Mass. State.. 88 

fertilizer experiments 108 

Conn. Storrs. 28, 75 

Me 129,130 

Mass. State . 39 

milted, for soiling, Conn. Storrs 480 

nitrogen content increased by ni- 
trogenous fertilizer s, Conn. 

Stem.... 29 

of Tennessee 249 

the Pacific slope, IT. S. T>. A . 498, 951 

phosphates for. Me 129 

plaster as a fertilizer for, Kan 8 133 

species, X. Hex 411 

Grasshopper. (See also Locust.) 

depredations in Ohio, 1881, U. 

S.D.A 28 f 

differential, notes, X. J 57 

treatment, N. J.. . 57 

Ted-legged , notes, X . ,J 57 

treatment, 1ST. J . „ . 57 

on oranberry bogs, N. J 564 

Gray blister beetle, notes, Okla 354 

Greasy cutworm, notes, Me 354 

Greedy scale, notes, U, & jj. A 203 

Green ash, notes, Minn 654 

bush-locust, nole8, U. S. D. A 7G0 

manuring for com, Iowa 718 

wheat.... 207 

in the fall, crops for 222 

plants for 207 

value of 983 

with cowpeas for wheat, 

Fla 912 

lt'guniinous plants . 782 

scarlet clover, Cal.. 557 

spurry , M ich 822 

sweet clover 315 

parts of plants nourished with formic 

aldehyde 290 

strawberry slug, notes, low a 415 

Greenhouse at Ohio Station 950 

culture of lettuce, Ohio 4U 

tomatoes in spring 
and summer, Ohio 41 1 

fertilisers, Ohio 412 

heating, overbench ve. under- 

bench, Ohio 412 

steam ve. liot water, 

X.Y. Cornell *384 


Page. 

Greenhouse roofs, substitutes for glass in, 


X.Y. Cornell 828 

Greenhouses, forcing crops for, Ohio 414 

water-bench for, Ohio 418 

Grin delta $qx uirroea t notes, TJ. S. I). A 899 

Groats, analyses, Conn, StoiTs £9 

Ground beetle, elongated, notes, X. C ..... . 58 

fiery, notes, X. O 58 

green, notes, X. O 58 

murky, notes, X. G 58 

squirrels, notes, Wy o — 892 

! Growth of plants in sunlight and shade ... 314 

Grub of rice, notes, XT. 8 . I>. A . . . 848 

Gry/llotalpa xnilgat'ie, remedies 873 

Gryllm negleetve on cranberry bogs, X.»T . . 565 

Guernsey, Alderney, and Jersey cows in 

Germany . 288 

cows, feeding tests, X. Y. State. 255, 
263,288 

Gums and peptic substatices,stndy of 314 

Gmming-Kjoldahl method for nitrates, 

Conn. State 330 

Gytnnocladtut canadensis, notes, Minn 654 

Gynmospernia, pollen tubes 870 

Gymnoeporanginm macropm , note's, Va ..854,837 
nidim-aris, notes, U. S. 

1). A 956 

spp. ill Ohio 414 

GypsophUa panindata, notes, Minn 654 

Gypsum, analyses, Mass. State 26 

for alkali soils, Cal 320 

cherry slug, Mich 416 

grapes 515 

grasses, Kans 133 

millet, Kans 333 

Gypsy moth in Massachusetts, repression, 

U.S.I). A 204 

notes, 1J. S. 1). A 204 

Hack berry, notes, Minn 054 

JIadena decastratrix , notes, Me 854 

Mich 410 

Ilaunatobia serrata, note's, Can 507 

Fla 354 

Okla 854 

Hair grass, wood, analyses 769, 770 

value for forage in S weden 77 1 

manure, analyses, X. J 23 

ITaUicafoUacea , notes, IJ. B. 11. A . 873 

Hardness of drinking water, determina- 
tion 887,612 

Hardy asters, notes, Minn 653 

catalpa, notes, Minn 654 

hydrangea, notes, M inn 655 

Harlequin cabbage bug, description and 
treatment— 

Miss 254 

X.C 58 

XT. 8. IX A * 204 

JIarpalu* ealigin oeus, notes, X, 0 58 

Harpipkoitis numdatue, notes, Iowa 415 

varianus, notes, Ohio 888 

Harrowing and mannring meadow lands. . . 782 

Harvest spiders, notes, U. S. IX A 852 

Haw ks and owls of the United States, U. & 
DA..*. * 888 
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"Huge. 

Hawk weed, notes - #72, 980 

VI *. 472 

orange, root system, N. .T 46 


alfalfa, analyses, CJal 


732 

analyses, Mass. State ...... 


(54, 177 

and beans, digestibility - . . 


973 

bi*ewer»* grains, digest 

ibiHv 

975 

grain mixed, for boraes, Utah ... 

71 

oats, digestibility 


970 

roots vt, com silage for 

cows, (’an 

440 

digits! ibility 

H7,i 

523, 973 

millet , anah sea, Kims . . . 


375 

mixed, vt. silage for lambs, 

N. Y. Dor 



oats, wheat straw , bonus dig* stibilily 97G 
of nit veil grumes, itiud.t sos. Cmm 

StojTH 28 

oRttbaHulysos, Cal 742 

pens. analyses, Mmn 742 

partial rs. complete fertilizers for. Mo K’O 

pnffritx analyses, K.»m* * 17a 

salt, analyses, Mans. btate 01 

w bob' vt. rut, for b»n*c* Utah ... 71 

wild, analyses, Ual 7*12 

yield in 1802, U.S.D.A 590 

Ha/ohmls, varieties, Midi V*<> 

Heal all, root ssstero, N. J . . 46 

Health , ns i elated to deforestation 872 

Heart analyses, (’onii. Stnirs 59 

worm. notes, ( Hilo 622 

Heat effort on milk . 276 

Heav\- wooded pine, notes, Minn 655 

Hedgehog caterpillar, notes. Ohio ... 8 16 

llrthtMiVin roivnaritoiK culture experi 

incuts, Ha 616 

lire! Ily, (flee Ox hot A 

F/elcon spp. notes U. K. D. A . . .. 852 

lletminm tmvifolium root system, X..1.. 4(5 

HHiantbnt muUitlot it*, notes Minn 034 

Ihiiodhm Mia, notes, V S. 1). A 2M 

extraneella, note s, V. S. 3). A ... 281 

tnpvncttlltt. n. sp., notes, l\ s. 

l>. A 284 

vwpvnetdla w. sp., notes. V 

!>. A 284 

If din thin at ni Ufer a . {See < \>tton boll w «n»».) 

Hellobme as an insecticide, Mum 952 

preparation, Va s4« 

llthniullWHtponmh pratninum. Iowa 415 

Hemispherical scale, notes, V. S. 1>. A . . . . 202 

lletnloek, notes, Minn .. 055 

Hem]*, rnlture tests, H.I 251 

fertilizer tests 871 

seed, globulins iff, Down. State 054 


Herd’s gross. (See Timothy.) 

Hessian fly, early accounts of, U. S. lb A 

in Hew Zealand, l T . S. 1>. A 

Jlibfi nia HUaria , notes, Midi 

ILbtt-cus 1 non urn , root system, X. J 

xi/nan<8, notes, Minn 

Hh koi j, bitfernui, notes. Minn 

Hutarhnn uurantianon, notes, Vt , ... 

root tes stein, N. ,J. 
llieroehloe macrophplla , notes. r. S. lb A . . 

High bush cranberry, notes Minn 

HippiNcus, Ninth American species, 1’ S. 

1> A 

Htjtpodatma con perpend, note'*. X. C 

V S. I). A 

ntaettfafa, notes. N.C 

Jlofj ni unteptjia, revision of North AnuTiean 

speen s. V.S. D A 

Hog feed, anal \ ses, Mass., State 

itch, notes Ark 

Holetn lanatne aual\ses, La 

ilolderuesh cows, teislmg tests JS, V State ! 

265, 

Ifoll\ hoi ks distunes notes, X J 

leaf spot notes, 'X.J 

not* s, Minn 

Holstein < own, feeding tests, N. V. State ! 

262, 

Ifonialtnhsta toapufalu notes, I r .S 1). A . 

Houialotphid spp , notes V S. D \ 

Home mixing of feitili/ers 

roiin. Stale {Mi2, 
X. J 

Homing, analyses, Conn. Storrs 

< hops, anahscB, Mass State 

feed, analyses. ( ’onn. State . ... 

Honey ana Uses, 1». T 

analysis hv Hiinle s method .. 

diaHsia 

e\ tract h»n Midi 

locust, notes Minn 

Hojic> suckle miner, notes, Midi 

notes Minn 

Hop louse in Oregon, l T S It A 

note-*. I S 1). \ 

(ptas'iu r*. hei oceiie 

for. V. S DA 

remedies. 1 T S D. A . 

press cake. nut rit ive \ able 

ti ee“, notes, Minn 

Jfopperdo/er for grass leaf hoppers, V. S. 

D. A. 

Hops and beer, boric add in 

extraction with alcohol of diffetcut 


varieties, N . Mex , ... 411 j 

Hen manure, analyses, H.J 25 ! 

Hens, breeds, at LouiaianH Station 259 

feeding experiments, Can 441 

N.V. State 262 

Herbaceous grafts, transpiration in 879 

locusts, notes, U. S. 1). A 760 

Herbarium at Maine Station 534 

Hatiottak contributions from, . 

0. A 374, 580 

peat, mw, notes, XT, 13. i). A 873 


strengths 221 

tent caterpillars on. U.S1) A 373 

llonleunt jnbatnM.n otes [F. S. 1> A 099 

Hornbeam American, notes Mum 054 

Honittv,dist dilution in the United States 

V.S.D.A 377,668 

notes, (Fan 507 

Okln 354 

V. S. I). A 667 

treatment, N.ff 58 

Horae beans, assimilation of carbonic acid by 613 
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Pago, 

Horse beans, culture expei indents 875, 967 

Maas. State 661 

Horse chestnut, notes, Mirni 654 

flesh In foods, detection 694 j Hydraugea, blight, notes, K.J. 


nettle, root system, N «I 46, 47 ! 

Horses, classification of breeds, Midi 574 ! 


Pago. 

Hybridization. (See also Crossing) 

artificial 44^4 

JTydrapcia n itela, notes, Ohio. 

54 


diseases, notes, lfr. J .. 

Hydrangea panicvlata var. gran di flora. 

diseases, La 75 i notes, Minn ’ _ 0 r )ft 

feeding experiments, V . J 742 i Hydrochloric acid, dilute, action on nibnmi- 


rtah 71 

rheumatism in, N. Dak 749 ! 

type characteristics, Mich 574 J 

Horseshoe, history ... 989 

Horsetail, analyses 972 

Home weed, root stem, K. JT 47 

Horticultural work at North Carolina Sta- 
tion 729 

Horticulture, abstract of articles . . 39, 154. 252, 040, 
411 547, 659, 726, 825, 910 

school at Florence, Italy 230 

Horticulturist, report, Can 43C 


noids 

Hydrolysis of wood gum with hydrochloric 
acid * 


67 


516 

74 

75 
876 


Colo 

1 ud 

It. I 

Tex 

Va 

Hortieulturists, bird notes for 

Host plants as affected by parasitic fungi 
efleot on parasitic fungi . . . 

Hot water, effect on vitality of seed corn, 

Vt 

treatment tot - 

authracnose of beans, N. Y. 
State 


370 

<565 

253 

95ft 

428 

870 

067 

872 

472 


55x 


Hydronaphthol as an antiseptic, Va . . . . 

drophobia, notes, La. 

Hygienic significance of forest air and soil 

Hygrometer for cheese cellars 3;>,$ 

observations with, Me 110 

Hygroseopicity of soils 222,433 

HyleUnvs trifolii, notes, Cu u ’ 4 * i7 

Hyrnenoptera of Australia, tr.s. I) A .... b.VJ 
Hymenopterous jiarasitcs of CUeoptna. 


U. 8. 1). A 


851 


grain smuts, Did 341 

Iowa 415 1 

Mich 352 1 

It. I 231 

S. Dak 50 , 

Wis 729 I 

v». steam for greenhouse heat- 
ing, N Y Cornell 348 1 

Hound’s longue, root system, N. J 46 

House and street .sweepings as a fertil- 
ize*. ’ 222,518 

JJouitoma ( EreicotU) frutieosa n. sp., notes 

D.S.D.A 374 

Huhl method for exaniiniug wax 516 

Humic add. fixation of phosphates and am* 


Hypericvm avreum, notes, Minn cr,5 

kaltnianum, notes, .Minn 055 

perforatum, root system, N. J 45 

ealici folia , notes, Minn „ 055 

Ilyperplaty* maculotue. notes Midi 41C 

TTyphwetna cvnea. notes, Mass. Hutch. . #01 

01 »io 838 

Hypnum splendent digestibility, Mo 334 

food value, Mo 334 

TTypoderas col urn bee, notes. IT. S. D. A . . . . (m, 

ffypodcrma bovis. (See flypodermn lineatu ) 

li neata, life history, V. S. 1 >. A 82 

Hyvtrix calif ornica, notes, V. S. D. A <gd 

Tcerya , new pal a*ite of, T r . S. 1>. A L >84 

palmei 1, notes, N. Mex 4IH 

Tduho (ollege, notes 520 61 7 

Statiop, bullet ins 754,950 

laboratory p-0 

not <‘« 617.871,990 

organizat ion 754, g 74 

Illinois College, notes 45J 

Station, bulletins .134, 157 100 

815, 822, 001,940 


Imperata hookeri notes. IT. S, D. A . 
Imported cabbage butterfly, notes, Ok la 
leaf miner, notes, Mieh 
worm, notes, Miss 


nioubi salts by 388 , Index to myeologicaHitcraturo, 0. S. D. A 

Humidity, effect on development of root 

tuberclcuof leguminous plants 984 

ettect on plant growl h 448 

of the air in warm weather, effect 

on animals 9g0 

Humus formation ha related to lime content 

of soils 0j4 i 

in soil, nitrification ‘>94 

01 game constituents 871 ( 359 

nature, Ark 248 

Hungarian grass, culture for soiling, Cotm. 

Stores 29 * 

digestibility. Me 569 j 

for soiling, (Wi.Storrs., 480 | 

yield and tood value per 1 

•ore, Me , j 


498 
351 
417 
254 
956 

publications of Kansas Station . . 197 

India, crop report 

Indiana College, notes 0^ 

Station, bulletins. 154, 340, 342, 406, 809, 822 

t notes 009 

^port 605 

I ndian beard grass, notes, Miss 248 

Territory, contributions t-o flora 389 

Indicators, chemical, notes 5H4 

Industry and trade, domestic and foreign 17. 

s D.A 429,431 

Inoculation with tuberculin for-* 

tuberculosis 316, 323, 456, 5l», 604, 987 

350 

In sectary at North Dakota Station V 

Ohio Station 
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Insert colors, investigations 518 

enemies of (he sugarboet, V. S. I). A . 674 

enemy of lane curtains, TJ. S. I), A ... 852 

tomatoes, TJ. 8 . 1 ). A ... 852 

ii)jur> as after, ted by irrigation, U. 8. 

1). A <i(lG 

Liftwol. IV..11.S 1>. A 82, 28'} 

vol. v, 0. ft. I*. A ... .272, 006 , 0<’8, 851 

Insecticides, analyses. Mass. State 58 

* * X.J 25 

and fungitidoH combined - 

Md 42 

X.Y. Cornell 501 

Ohio 027 

Va 828 

apporat us fot appl> ing, N . ,1 57 

N.Puh 171 

for scale inserts, N. Mcx ... . 418 

preparation and use, Ark 528 

Minn .. 022 

X. Max . 84u 

X. O ... 58 

Ohio .... 927 

Ohhi ... 354 

Vt 475 

lnse» is. ngricultnral rotations Minn 952 

and plants, interrelations, l\ ft. 0. A 28! 

appearing on snow, U ft. 1). A 81 

as t nuisiuiMera of contagion, U. S 


I). A 

699 

x. n 

Australian, importation, P ft 1> A 

852 

fats and mlh 

hciictieiai, notes. X. C 

58 

Iodoform us an antiseptic, Va 

classification, Minn 

9 IJ 

lodol us an antiseptic, Va 

control, N J 

57 

low’ll Station bulletins . ... 

injurious, ear!,\ aecountsof I T SPA 

83 

186, 18? 188 ft 

food plants, l\ S. 1) A 

067 1 

424. 425,426, 7] 

in Canada in |8t)2. V S 

1 

i 

727, 729,730,7 


Page. 

Insects injurious to cranberries, W is. .. . 828 

crops 071 

in J 801 , Iowa . 172 

grapes, remedies 872 

pears, l\ ft P. A . . . . 272 

a ege tables, X. C 58 

undetermined species on wheal, 

Mum 417 

1 imped ion of unites, It I 227 

ierfllizer* ...318,787 

Ala College . . 337 

rout! state. 043 002.002 

Jnd 100 

La 043 

Mo 540,577 

Mass Stati 1 20.27 337 903 

X.J 25,70 

N.C 715 

It I 275,337,405 

W Va 715 

milk 223 520 

WN 193 

Pans green, La 001 

Invert sugar, effort ol lime and alkalies. .. 988 

Invention of earhohxdiates 012 

Iodide of potassium. {See PotasMiim iodide.) 

Iodine, attruetion foi water 221 

fixation by starch 313 

numherof butter, Me 509 

K. FI 005 004 

lats and mis 781 

Iodoform us an antiseptic, Va 74 

l mini us an antiseptic, Va 3(8) 

Iowa Station bulletins 144,109,17,1,18! 


D. A 607 

Iowa in 1891 and 1892 
r-.S.l). A .. . 20 1 007 

Kansan m 1892 U 

S. D. A 007 

Mississippi in (892, 

V. ft P. A 007 

Missouri in 1891, l . 

ft. I) A 203 

Nebraska, 1801 TJ.S, 

P. A 203 

New Jersey in 1892. 

U.g. 1).A 607 

Ohio in 1891, IL S. 

1). A 204 

the F^i Islands, U. S. 

I>. A 832 

natural enemies, 

DA 204 

notes, Iowa 415 

Maas, Hatch. ... 001 

remedies 873 

Minn 932 

repression by fungous 

diseases 7H3 

to apples * 44!) 

blackberries, X. J 30 

cranberries, X, J 505 


J pom tea rat let on i notes 

panthtmta. root system, N. J 


Tns yen urn n'ra notes, Minn 054 

IqnIi moss, notes 1M 715 

Iron and copper vessels for laboratory use 013 

chloride for grain rusts l> SI) A ... 955 

terrors anide for grain rnsts V. S. ]>. A . 955 

in bnrloA , disti Unit ion and form . . . . 301 

plants 984 

potassium b\dro\nle 984 

ores, anal j ses, La 241 

oxide, action iu rocks and soils 614 

and alumina, determination in 

phosphates 813 

separation 782 

sulphate, action on rale mm phosphate. 612 

as a fertilizer 433 

for anthracnoso of Wans, X. 

Y. State 558 

grain rusts. IT. rt. 1). A . . . 955 

moss in meadows and 

lawns 963 

potato scab, X. Y. State . 560 

reaction with phosphates ... 206 

I ronwood, notes, Minn 055 

Irrigation and under draiuageatLonisiaua 

Station 457 

canals of the Khoue 39o 
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Irrigation, fluty of water, Colo 809, 752 

Wyo 46fi 

effort on insert injury, t T . K l>. A 666 
engineering, investigations, ( \»lu 368 

for oat sit . 211 

[potatoes, Utah Hi 8 

sugar beets, Colo 017 

wheat ... 211 

in India, Cal 120 

Wyoming, IT. S. I). A 050 

Wyo 408 

night vs. day , for w heat, (71 ah . . . 824 

ot soils, Cal 120 

waters of Oullforuia 120 

Isomaltosc, determination 812. 082 

feeding experiments with 019 

Ismmaa grande, notes, IT. S. 1>. A 204 

hordH early accounts of, U.S l). A. 82 

tritici . notes, U. S. I>. A 607 

Italian rye grass, notes, Miss 2*8 

lulu* impress)/* notes, Ohio h 10 

Ira xanthiijolia, notes, (7. S. 1). A 000 

Ivy, Boston, notes, Minn 6"><> 

ground, root system, N.J 40 

Japanese, notes, A! inn 050 

Ixodes boris, notes, Ark 740 

nV / n us, notes, Me * 254 

Japan cedar, notes, Minn 055 

clover, cult tiro experiments, ha 640 

Md. . . 28 

Miss 248 

quince, notes, Minn 650 

Japanese buckwheat, culture experiments, 

Mass. State 29, 061 


Page* 


J vmiper, ssi\ In, notes, Mi mi . , 065 

trailing, botes, Minn 655 

J-uniperu* sabina, notue, Minn . 605 

Virginia na, notea, M inn * , 65x5 

J « to culture, Lit ....... 725 

varieties, N . Mex 411 

Kaffir com, emnposi tion at different sl-flgos . 3 7T> 

culture experiments, La — 045. 725 

Kainit, analyse* . 787 

(?onn. State ' P02 

N.J . 85 

for com, Md 87 

cutworms and wire worms, N. 0 716 

nematodes in asters, ('own. State 020 

turnips, N.J 41 

Kahnia tati/olia , notes, Minn 055 

Kangra buckwheat, notes 614 

Kansas Station, bulletins 122, 154. 175, 

406, 475,721, 722, 748, 740, 
index to publications ... 107 

report 107 

Katydid, meadow, notes, Ohio K3‘* 

Kelp, analyses JR. I , 715 

notes, U. I 715 

Kentucky bine grass — 

ninth sea 760 770 

La 646 

as a forage plant jn Sweden . .... 77 1 

culture cxpcffruentM, Mass. State 28 

M ish 248 

S Jh«k 025 

K ent uoky < offee t ree, notes, M i un . . . 654 


Station, bullet ins . 248, 842, 648, 650, 716 
Kerosene emulsion— 


ivy, notes, Minn 656 

mulberry, uotes, N Y ( 'ontell . . 558 , 

Jolly rods in oysters, N.J 72 j 


Jensen a treatment. {See llot in ter treat- j 

ment.) j 

Jersey cow s, feed lug tests, N. Y . State. 255, 262. 268 
<3 uornsey, and Alderney row s in Ger 

many . 228 f 

Jerusalem artichoke, culture, Mass State.. C6i 1 

< or ? u culture experiment* — ) 

La 645,725 j 

Md 26 | 

Mass. State 89 1 

11. 1 251 I 


Jimson weeds, notes. Me 324 

Johnson glass, cnltme experiments, Md . . . 38 

Miss . 248 

yield, Ark 825 

Joint worm, notes, II. {4.1). A 204,667 

Josikas lilac, notes, Minn 656 

Journal of M ecology, vot. vu, V. S. J). A - 954 

Ju giant, rinerea, notes, Minn 654 

nigra, notes, Minn 651 

Jt/neis filiformis, analyses 769, 770 

notes 772 

June booth' as affected by irrigation, IT, S. 

I). A . 066 

grass, anal} ses 769, 770 

value for forage in Sweden. ... 771 

berries, varieties, Va 7^9 

J maelwrry, dwarf, notes, N * Y. Cornell 917 


as an insecth ide, Minn 922 

Vt 475 

for cabbage plant lice, Ttah 58 

cheiry slug, Midi 416 

eggs ofciirru id aaw Hy , . ...... 416 

flea-beetles, V tab 58 

glassy- fringed sharpshooter, (J. S. 

1). A 668 

lice on live stock, N.l)ak 171 

pear leaf blister mite, I’. S l) A 667 

tree pay Ha, N. Y. Cornell 478 

plant lice Wis 172 

plum cure u1 So, N.J 57 

acitb of sheep, N. Oak 171 

aqunsUborcra, N. J 56 

preparation and use, Md 42 

Va 840 

Wyo 372 

vs. quassia wash, U, S. Ik A . . . . 284 

with ammoniac;*) copper carbonate for 

apples, Md 42 

Kerosene for mosquitoes, U. 8. 1). A . ...... 372 

n. quassia for hop llco, U. 8. 1). A - 84 

Khamlesh Experimental Kami, India, report 621 

Kidney, analyses, Cohu. 8tom 69 

vetch, culture experiments— 

La <M« 

Mass. State , 69 

Kilmarnock weeping willow, notes, Minn (105 

Kittcn r hot<m,mMOB,Ioiira ......... l^k 


Kjeldahl method for nitrogen * . . .296, 987, 4*9* 093 
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rage. 

Kniphofia alatdes, notes, Minn 054 

Knot, black, of plums. (See Black knot of 
plums.) 

Knob grass, root system, X. J 46 

Koch’s test. (See Tuliereuloaia.) 

Kohl-rabi. culture experiments, Mass. State. ill) 

Koumiss, notes 337 

preparation .519 

“Krutjord ” from Martebro marsh, culture 

experiments 693 

Laboratories, chemical-a g r i c u It u r a 1 , in 

Italy 238 

chemical, best source of elec- 
tricity for 0J3 

Laboratory of aymo technics at Home, J t aly - 238 
Labor wages in Wyoming, (L S. D. A . ... 956 

Laburnum, notes, Minn 654 

Lace curtains, insect enemy, TL S. D. A .. 852 

lamewing bugs, notes, Mich 417 

Lachnostema arcuata, notes, U. S lb A ... 284 

flitbia, notes, V. S I) A 284 

Vt 475 

fusca, notes, Ohio 84u 

I T . S, l). A .... 284 

Vt 475 

gran din, notes, U. S. 1). A 284 

ivsperata, notes, U S. I>. A 281 

rvposa, notes, IL S. 1). A 281 

species in Vermont 474 

Lactate factory waste, analyses, Mass. 

State 20 

Lactation period— 

os aftbeting butter 93 

butter ami cheese produe- 

tion, N, Y. State 273,272 

change in live weight of cows during . 223 

milk during, 111 940 

effect on creaming of milk 445 

Tou t cal glands, effect of exercise on pro- 
ductiveness 080 

Lactic acid bacillus, pathogenic action . . . 985 

in milk, determination 316,389 

lemon tat ion, relation of phosphates 

and casein to 987 

Lactobuly remoter, Ikmuchel 316 

J ^ act norite milk tests 316 

Lactometer, use, Minn 730 

Win |»4 

Lactose in milk, determination 987 

Lartuea scariola, notes, Ohio 414 

parasite, Ohio 414 

Ladoga wheat, field experiments, Can 689 

Lady beetle, 15-spottcd, notes, Mich 417 

Ohio 839 

Ladybird, Australian, as a parasite on scale 

insects, TL 8. 1). A 373 

convergent, notes, N. C 58 

9- spotted, notes, X. C 58 

10- apotted, notes, X. C 58 


Lcestadxa bidweUii, (Bt* Black rot of grapes.) 

JMffoa erispata, notes, Ohio 838 

Lake water, analyses, Cal 120 

Lambs, fattening in winter, Mass. State ... 67 

filing experiment*, Can , .6 jo, fill 


Page. 


Lambs, feeding experiments, Iowa 189 

Me 571 


Mush. State. 07,358 
X. Y. Cornell. 572 
Wis ... .185, 260, 261 


grain before weaning, 

Wis 185,260 

shorn and unshorn in win- 
ter, Can 610 

grain vs. no grain for, Mo 571 

manure from, Mass. State 68 

nitrogenous vs. carbonaceous ra* 

t ions for, X. Y . OcVuell 572 

railing for British markets, (’an .. 010 

silage vs mixed ha\ for, N Y. Cor- 
nell 57«j 

winter feeding, Cun do 

Muss. St ate ...... 856 

Lamb's quarters, (See Pigweed ) 

Lamina i in dujitata. anal vacs H 1 715 

notes, It I 715 

saeeharma, an ah sea, II. I 715 

notes. H. 1 715 

La m / n hi a tn pleri ea u le , root s t e m , X . .1 46 

Laud plaster. (See <J\ psutn.) 

Lari gd on non-swarming device for bees, If. 

D. A 831 

Lar< h, European, i ot oh, Minn 654 

S Dak 829 

Lar< lies, rati' of growth, S. Dak 45 

Lard, auahsis 389 

investigations 78 i 

Lard worm, notes, Ark 749 

Lanx a inn learnt, notes. Mum 654 

enropea . notes, Minn 654 

Larkspur, notes Minn 653 

Ore 47 

Larrea scale, notes, N Mex 418 

Lasioptera/annosa. notes, Ohio 839 

LaAhtmts hirsntus, notes, Miss 248 

mageUanus as green manure for 

wheat 208 

satirus, culture experiments La . 645 

spleestiis. (See Flat pea.) 

Laurel-leafed willow note** Minn 035 

Laurel, mountain, notes. Minn 655 

Laws against tea adulteration, V. S 1)A.. 7V 
fertilizer. (See Fertilizer law s.) 

regarding weeds in Oregon 47 

relatiug to diseases of plants in New 

.lerse> 76 

relating to insects, X. Mex 840 

Xcw Jersey Stations ... 76 

State Weather Service, 

N.d 76 

Lead colored locust, notes, U. S. D. A 700 

Leaf beetle, poplar, notes, Mich 417 

blight of celery, notes, Coi n State. . 659 

cherries, treatment. C. S. 

1). A 955 

cotton. Ala. College 835 

pears, notes, Conn. State 658 

Vh 838 

treatment, Del 108 

Iowa 170 
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Loaf blight of pears, treatment, XJ.S.D.A 500,956 


plums, treatment, U. 8. 

P.A $00,956 

potatoes, notes, Pet 169 

treatment, Pel 169 

quinces, notes, Omn. State. 658 
treatment, U. S. 

P. A 955 

strawberries, not are ami 
treatment. Conn. State . 659 

tomatoes, nature ami treat- 
ment, Conn. State 659 

blister mite of pears, notes, Can . 407 

treatment, TT.S. 

P. A 667 

crurapler, rascal, in Texas, TL S. P. A. 373 

curl of peaches, notes, Va 837 

disease, yellow, of barley, Iowa 414 

diseases of nursery stock, prevention, 

1LS.D.A 955 

gall c\ nipid, notes, Ohio 838 

hopper, vine, as affected by irrigation, 

tL S. i>. A MW 

hoppers, destruction Iowa 729 

grass, hopper-dozers for, V 

S.D.A 204 

notes, IT. S. P. A 067 

miner, blackberry, notes, Ohio ... - 8.58, 839 
cabbage, imported, notes, Mich . 417 

roller, blackberry, notes. Ohio 839 

!m»x eld or, notes, Colo 58 

fr u i l tree, notes, Colo . 58 

gra pe vine, notes, Colo 58 

raspberry, notes, Ohio 839 

rone, notes, Mich 417 

st i a wherry, in Kentucky, P. 

S. P. A 84 

rust of strawberries treatment, 27. C . 55 

spot of beaus, treatment , N. 0 55 

celery, notes, 2?. Y. State 925 

cherries, notes, Va 837 

eggplants, notes, 3L «J 51 

h ol ly hocks, notes, 27. J 53 

pears notes, Conn. State 658 

quinces, notes, Conn. State . 658,929 

sugar beets, I net . * 822 

w oevil of clover in Ohio, XL S. B, A . . . , 378 

Least squares method for valuing feeding 

stuffs, N.»T — ...... 64 

Leather, improvement in manufacture 616 

Leaves as a feeding stuff 873 

chemistry and physiology 984 

etiolated, ash content 106 

of plants, movement 522 

Lebanon cedar, notes 985 

Le comma hemittpkatricum , notes, XJ. 8. P. A . 203 

hetperidum, notes, V &. P. A 203 

oleee , notes, IT. S. I). A 203 

pruinosum , notes, XT . 8. P. A 20,1 

robinto, notes, 27. Mex 418 

sp., notes, K. Hex 418 

1LS.B.A 263 

LfgmnitioBee-- 

acquisition of nitrogen by. 517 

Conn. Stores . U 


Page. 


bacteria of, difl'usibility — 615, 375 

effect of moisture on development of 

root- tubercles * ...... * 984 

gas exchanges of root tubercles 506 

notes on species 614 

organs of assimilation of free nitrogen . 448 

root tubercles of 206, 376, 388, 876, 984 

Conu.Storrs 16 

sieve plat os in the trachoary system . . . 879 

tracheal wood element s of 516 

Leguminous and non-legmninmis plants, as- 
similation of free ni trogen by . 517 

plants for forage, Mass. State 661 
green manuring . . . 782 

seeds, carbohydrates in 449 

Lemons, analyses. Conn. Storrs 59 

Lentils, x ariettas, 2LMex 411 

Lsonuntjt cardiaca, root system, N. J , 47 

T*wpnrd moth, prevalence in Brookh n, IT. S. 

P. A 83 

Lepidimn campestre , root system, N. J..,. 46 

intermedium, notes. 27. Pak 167 

TT. S I). A 699 

virgwicnm, root system, N. »f . . . 46 

Lesjtcdezo striata . { See ,7 apan clover. ) 

Lesser grain beetle, notes, Md 253 

migratory locust, notes, XL S 3 >. A . 760 

Lettuce, analj sea. Cone. Stores 59 

culture experiments, Mass State Hi) 

electrocnlture, N. Y. Cornell 350 

false, analyses 971, 972 

greenhouse culture, Ohio 411 

m ildew, notes, 27. J 51 

prevalence, Yfc 472 

treatment, Vt 472 

prickly, notes, Ohio 414 

rot, notes, M ass, State 47 

Vt. t 472 

varieties, Md 44 

Mich K28 

Levulose with dextrose and sucrose, deter- 
mination 388 

Libelula trirnaculata , notes, N. O 58 

Lice on live stock, kerosene emulsion for, 1ST. 

Bale 171 

Tdcheus on pear trees, removal, XJ. B. A . . 955 

Licorice, wild , notes, XJ. I). A. . . . * 699 

Light, effect on animal body 615, 886 

plant respiration 857, 876 

Lignifietbparts of plants, conditions affect- 
ing growth ...... 618 

Lignites, analyses, La 244 

Liffti strum ovaltfolium, notes, Minn 656 

vnlga re, notes, Minn 685 

3 Jiao flowers, artificial colors tion 883 

Josikas, notes, Minn 656 

notes, Minn OSfl 

Persian, notes, Minn 65 6 

Lily of the valley, notes, Minn ........... 653 

Lima beams, analyses, Conn, Sierra 69 

Lima# compestris, food habits, XJ. S. P. A. . 668 

Lime, analyses , 787 

Md 27 

and alkalies, effect on invert sugar .. 986 
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Liifce m ft fertiliser. Ark 248 

burnt, analyse#, Mass. State 26 

content of soils os related to humus 

formation 614 

effect, on the digestibility of feeding 

stuffs 437 

for clay soils 222 

tobacco, Conn. State 908,909 

Importance in Agriculture 614 

in phosphates, determination 983 

Thomas slag, determination. .387 502 903 
oyster- shell, analyses, Conn. Stale 903 

strontium, and barium, quantitative 

separation 983 

use ns a manure — . . . . . 518 

with avsenitcH, IT. S. D. A 84 

I .omlon purple, M loll 417 

Pads green for apple scab, IT. 

S, I). A 500 

Limekiln ashes, analyses, Vt 465 

Limestone, analyses 787 

* Md 27 

Liming of clay soils 115 377 435 

Jtimueiia ferrugineipee on thniWx am ri 

tana. N. Dak 171 

Limoni us auripilut, notes, Ohio 839 

Litutritt vulgaris, root system, N r d 46 

Linden. American, notes, Minn 655 

European, notes, Minn 655 

Lindo Gladding met hod for potash 516, 

585. 588, 612 

Linseed cake, adulteration 816 

manufacture and properties . 31 6 

meal, analyses. Cal 732 

Conn 955 

Kana 175 

Me 567,500 

Mass. State. 04 

and barley meal for pigs, 

Minn 423 

for milch cows, Colo 260 

Mass. State 64,65 
old process, for milch cows, 

Mass. State 64,65 

t>». cotton -seed meal for 
lambs, Wis 261 


Lintless cotton, culture, La, 


Liparis monaclia , injury to pine forests 865 


remedies 805 


Liquors, fermented, report on methods of 


analysis * 118 

JAriodmdron tulipifera, notes, Minn 654 

Liworfwptrwt simplex, notes, IT. S. D. A 848 

JAtusvUtneUa, notes, XT. 8. IX A 688 

Lithocolktis ti'ifateieUa, notes, Mich 416 

Litmus indicator, preparation 782 

Live-forever, notes, Yt 472 

Liver, analyses, Conn, Stores 59 

of sulphur for cabbage Caterpillars . 865 

rot of cattle, notes, Ark 749 

Live stock at Louisiana Stations 197, 359. 748 


production in Wyoming, V, K. 


*>. A 956 

Lockjaw, notes, La.. 75 

Loco disease, observations, Kan* 749 


* Page 


L< .eo disease, plants causing S Dak 924 

treatment S Dak 92S 

weeds, note*, S. Dak 924 

Locust (tiee also Grasshopper.) 

bean meal, analyses, Wis 174 

black, notes, Minn .. 653 

devastating, parasite, V S. D. A ... 372 

lionoy, notes. Minn 651 

Jtorlcy Mountain, notes Ohio 819 

s< ale, notes, N\ M ex 418 

tree, notes, IT. S I). A 852 

> ellow, notes, Minn 655 

I.oeusis, destructive, of America ninth ot 

Mexico, IT. S D. A 760 

in South Africa, TJ. R D. A 852 

on cranberry hogs, N J 50-4 

prevalence, U. S. I). A 83 

Logwood ashes, anal^ sea, Muss. State 905 

Lob urn itaheum, notes, Miss *218 

pert n nr, anal vses, La 646 

notes, Miss 248 

I. mil bar d\ poplai, notes Mum ii55 

London purple as an insecticide Mi tut . . 932 

im basswood span w or m . 

Muh 416 

codling moth. Mich .. 417 

paisuip seed moth Mich 416 

strawberry slug, Iowa . 415 

with Bordeaux mixture tor 

potatoes, X. V. State 561 

lime Mich 417 

Long scale, inti oduct ton into California, IT. 

S. D. A 852 

Long- winged locust, note*., IT S. D. A 760 

Lonieera sulliranU, notes. Mum 656 

tu rtarira, notes, M mii 655 

Loose smut. (See Smut.) 

Lophocnleaapwulata, n. sp., notes, T’.S D A 374 

Louisiana Stations, bulletins 75,133 

137. 138. 140, 145 1 97, 33!*, 
340, 346, 352. 359, 369, 643, 
645. 661.760 715. 717, 718, 


722, 723, 725. 726, 728, 748 


notes 318 

special report 244 

sugar school 990 

Loxmtrge moeifimr, notes, IT S. D. A 668 

stirtieali* on sugar beets, U. S. 

DA 674 

Tioxot&nut vwsculana. notes, Ohio . 839 

Lucent (AVe Alfalfa.) 

Luntia macellaria notes, La 75 

nobihe, parasitic on u»an, U. K 

D. A 373 

T.urapjawoFcai tie, investigations, Kans.. . 748 

U.S.D.A. 758 

treatment 107 

Lungs, analyses Conn. Stores 59 

Lupervs bnmnem, notes, U 8. 1). A 373 

Lupine, blue, as green manure for wheat . . 208 

‘ cult lire, Mass. State ..... 661 

seeds, alkaloids in 983 

white, as green manure for w heat . 208 

culture experiments. Mass. 

State 80 
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Lupine, yellow, as a green manure for 


wtmrt 208 

culture experiments, Mow. 

State 30,601 

Lupines, bine mildew, notes, N J .. . . 53 

culturo experiments, La 610 

diseases, notes. N. J 03 

injury l>y Mecyna reversal in, IT. 8. 

D.A 067 

varieties, N . M ex 411 

lychnis githago, root system, IS’. *J 46 

Lf/da y sp., prevalence, U S. 1). A 203 

Lygns pro tens Is, note i, Ohio 830 

L> sol as an antisept in, Va 360 

Lytta eincrea, notes, Okla . 354 

Machines. regulation of 695 

Madura a uran tiara, notes, Minn 054 

Ainnaiiaetylus subfphtosus. (See Hose 
eh uier.) 

unfvrnns, notes, l r , S. 1> A 373 

Macrops porc,cllus y notes, Cun 437 

Alacrusiphttm ruhwolo, notes, < )hio 839 

Macrosporium nigrirantwm, notes, Ala. < 3)1- 

lego 831 

solaui, notes. Del 169 

treatment, Del 109 

ep. on potatoes, Mass. State 49 

tomato , treatment, N. C . . 55 

Maelia tativa, notes, Ore 47 

Maggot, cabbage, description and treatment , 

Miss 254 

Magnesia and potash carbonate. analyses, 

Conn. State 9i2 

Magnesia and potash sulphate, analyses, 

Conn State 002 

Magnesia and potash sulphate tor tohaeeo, 

(’own. State 908,900 

Magnesia, importanee in agrieulture 614 

Magnesium salts, function in plants . ... 221 

Magnetic observations, method tor discuss- 
ing, V. 8 . 1). A 199 

Magnolia, spp., notes. Minn 655 

Maiden-hair tree, notes, M inn 055 

Maine Station, bulletins 944 

equipment 577 

notes 617 

report 119, 132 


129, 145, 834, 3,54, 350, 300, 544^ 
510, 551, 561, 560, 507, 568, 569, 
- 570, 571, 574, 575, 577, 921, 926 

Matae. (See also Corn.) 

feed, analyses, Mass. State 04, 176, 177 

history 388 

Mullein for diagnosis of glanders 020 

Malic acid, separation from succinic, citric, 

and tartaric uculs 314 

Mallow, roof system, N.J 45 

Malt and barley fur sheep C09 

water-soluble carbohydrates 

in.. * 012 

sprouts, analyses, Conn. St ate t. 935 

Malvaccw, synopsis of genera and species .692, 984 

Malm rotvndifolia, root system, N. J 46 

Mamestra picta, description and treatment, 

Miss 254 


' I'a&e. 

M angel ivursels, analyses, Con . - . . 437 

Mass, frWatc 64 

culture experiment *, Iowa 725 

digestibility, Me 676 

for lambs, Mass. State — 356 

pigs, N.T, State 262 

varieties, Can 486,760 

Ore 810 

in. sugar beets for milch 

cows, Can . — 440 

yield and food value per 

acre, Me.. 5«ft 

Man-of f lie-earth, root system, N.<T 45 

Manual labor in connection with educational 

work . , . 696 

Man ure, harnyaril. (See Barnyard maim re.) 

fermentation 614 

from lambs, Mass. State 68 

milch cows, Mass. State 65. 06 

pigs, Mass. State.* 68 

hair, analyses, N. J 25 

hen, analyses, N, .X 25 

loss of nitrogen in 614. 686, 783 

preparation 518,589 

preservatives 688,964 

M nnn res. use 315, 518 

Ark 248 

valuation, Ark 248 

M amirial value of feeding st nflk M inn ..... 735 

Manuring and harrowing meadow lands . . . 782 

orchards 872. 876 

principles of 218 

Maple cut lea veil, notes Minn 654 

Norway, notes, Minn 051 

red , notes, M inn 65 1 

ltittenbacli, no+ea, Mum 651 

scale, cot tony, note*, IT. S. D. A 234 

Schwedlor, notes, Minn 654 

sirup, production* in Vermont 195 

soft , notes, Minn 05 1 

S. Dak 820 

sngar, analyses, Vt 475 

mak ing, effect of altitude, Vt . 495 

notes, Minn 654 

production in Vermont 195 

Tartarian , notes, Minn 654 

trees, rate of growth, «S. Dak 45 

worm, green-striped, prevalence, TT. 

S. Ih A 203 

Marantaeece , Ecuador species 602 

Marble, analyses, Md 27 

Mares’ milk cheese, analyses 223 

Margarine, behavior toward coloring mat- 
ters 97 

composition . 217 

detection in butter 96,616 

examination 215 

Marls, analyses 787 

Ala. College 837 

La 244 

Md 2? 

Mass. State * 26 

Marsh elder, notes, V. S. P* A 692 

Mo mnia ochrokuca, notea, Mass. State. . * . . W 


notes, M.J .......... jM 
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Page 

Maryland College, nofc‘» 3*92 

Station, bulletins 315, 44, 253, 

275, 405, 721,726,727, 728 

notes ro2.451.IWl 

report. 10, 17, 27. 8(5 42, 69, 75, 76 

Mary’s grass, analyneB 972 

Maiwu&iuK'ttft College, notes 520, TeC 

Hatch station, bullet inn 16. 1 19, 
212,46.1.546, 
661 709,917 
notes .... 618 

State Stitt Ion. bulletins 176, 835, 337, 
850, 196. 163, 478, 661 908 

report 16,26,27 88, 

41,47.58,64,67,08, 75 

May bec1U\ notes, Ohio. . . . * 810 

M ay weed, notes, < M o * 47 

root »y stem, N.J 46 

Meadow fescue, culture experiments - 

Md 8S j 

Muss. State 3*8 1 

foxtail culture ex penmen I h, Md 3,s i 

grass, fowl, analyses, Vt 475 

mountain, analyses . . .-741*1 770 
value for forage 
iu Sweden... 771 


katydid, notes, Ohio ... j 

land improvement, Mass. State .9 

manuring and harrowing.. . 7>2 

oat grass, fowl, annUais. Vt . ... 475 

tail, analyses. La 616 

culture expert* 

incuts, Md 3is t 

soft grass, anal \ sen, 1. a 016 

sweet, notes, Minn 65 1 

Meadow's during the drought ni 1 t>02 ... 815 

Meal, mixed, analyses, Vt 47T> 

Moat, analysis 7s 5 

ground, feedin£%xperiinonts with 519 

quality of 316 

raw and enokod, digestibility of albu 

ininoids . . 5 jp 

scraps, analyses, Mass. State 176 ! 

Mfdicaffo dmticulata , notes. Ore 47 

Iv/tnlit to, root system, N. J 46 

metadata , analyses, La « *<> 

notes, Mins 218 

sativa, (Set Alfalfa.) 

Megarrltiza ortgona, notes, Ore 47 

Mtcyna revasalis on lupines, V S I), A ... 607 

Alelampsora farinnsa, notes, S, I>»k. . ... f.u 
2 >opuli))<t, notes, M ass State. . . 5) 

Ohio 41 4 

S. Dak 50 

«pp. in Ohio 414 

Hehneontwmfulitfinium, notes, Miss 551 

Mrtanoplv a angustiprnnis, notes. 15, S. 1). A . 760 

atlann, notes, TJ.S. 1>. A 7U0 1 

bin Hiatus, notes, P. S. D. A 700 ] 

devastator, dipterous parasite, 

IT, 8. D. A 372 

notes, P. S. 1). A . . 700 

difemiUalia, notes, K. J ...... 57 

700 


P.U'O. 

Mi'Umojdus itiflerentialis on cranberry hogs, 

Is’,. I 505 

treatment, N. J . .. 57 

femnr*rubnim notes N'.J 57 

r.S.DA. 760 


on < ra n be rry 
hug-s, N. d .. 565 

treatment 17. J 57 

/fed us. notes C S. 1). A 760 

htrbaccus note-., I\ S 1). A 760 

plumbtus notes, U s I). A ... 7(<0 

robust us, notes, V. S DA 760 

sj >ret us, notes Ohio 889 

l T S 1). V 760 

ftlelanotus communis, notes, AVimh 2.4 

Mehta brumoides notes, r S. D A 951 

buWo^a notes, P. S D A 951 

ft vletcnu », notes. P. S. 1>. A 951 

fuffnr notes l' SI) A 9*1 

harfttrtht, notes P.S P. A 951 

* trie to notes V S D A 951 

Mehiut uh alba (/>’<•" Sw eet elo\ ei ) 

Mrhtttu cittt, notes, N J 56 

PSD. A 666 

Melon beetle, shiped notes, Okl.i 354 

lire treatment. N J 58 

nutmeg analyses <’onn , St oris .... 50 

Melons, blight, treatment, X <’ 55 

\auelie-, La . 115 

Melting point ot huttri a Herb d by food 509 
determinations 289 

Me. 569 

MetubracuUr , North American. P. S 1) A 607,856 
Mt't i.tpe, t» it)ii eutiaden se, noi<*s, Minn . 056 

M< tcurie biehloride (S<e (’oriosue soldi 
mate.) 

Mereury, three seeded loot sxstem JN.d 46 

Merinoand Shiopshire sheep, « mssing.Wis ls7 

Mwocfutrus uti'Uat* on < 7 ni In x <wu nraua 

N. Dnk .. 171 

Mexquite scale, cottony , n. gen imdn sp., 

notes, X. Met 418 

Mitabolic changes in sprouting potato 

tubers 858, 871 

products, determination, Md 70 

Metabolism of a dog ted fractionally . . 987 

Motaphosplmiio neid and pMophosphorie 

neid ill cotton seed im al. S C ... . 901 

Metaphospboric acid and py ropliosphrme 

acid, separation — 3ib’7 

Meteorological and iirigation cngineei.re 

port, Polo . .. 3170 

conditions affecting n ops in 
1892 576 


observatories in Itah 240 

Meteorology, abstracts of articles 16. 119. 242, 3134, 
105,462.515 70.1,8031.901 
at Riga and Duimnmnde in 


1K9J 448 

Polo 34354 

Conn St oris 1(1 

Iowa 414 

La 709 

Me 110 
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Heterology at M«1 1C 

Mass. Hutch . 16, 110, 248, 405. 460. 

545, 700 

Mass. State 16, 005, 463 

Mich 403 

Motor 803 

X. Y. State 242 

M.r 1« 1J0 213 700,803 

Ohio 001 

At. I 244 

S l>ak 243 

Tex 030 

Wyo 709 

of Death Valiev, (’aliforma .. 198 

A hteoruH spp., notes, IT. S. D, A 852 

Matin lone blue, reaction with hut ter ami 

nunguriuc . 07 

Mexican clover, notes, M ins 248 

Mice as enemies of the Arehippua hatter* 

fly, IT. S. 1) A 852 

Michigan Pollege, notes 606 

Station, bulletin* 248,352,555, 

574,814, 817,821.827, 917 

report 4U5, 416, 428 

Microbes in cream aiul cheese 871 

Microbieido action of carbonic acid in 

milk 519 

Microbic solutions as affected by mineral 

Alters 314 

Miaoroccti* pradigiom*, coloring matter 222 

trtragenu*, ptomaine from eul 

ture of 315 

Mtcrodv* tat ieinetut, notes Mich 416 

Microorganisms, coloration of cilia 693 

Axing free nitrogen ... 854 

separation hv centrifugal 

force 614 

Mid oui>hcpra aim, notes, S. Dak 60 

Mid othamnion gen 984 

Middlings, buckwheat, analyses, Wis 474 

wheat, analyses, Cal 732 

Conn, .State . . 935 

JCans 175 

Mass. State . . 64 

Mildew, areolate, of cotton. Ala fJollegc . . 834 

blue, ot tnpiues, notes, X ,1 53 

downy. (AVe Downy mildew.) 

effect on composition of bread . . . 986 

of crucifers, notes, N J 51 

eiu nmbers, notes, N, d 5J 

4h o- linger, notes, X.. I 51 

geraniums, notes, K. J 51 

gooseberries, treatment, (Jan .. 436 

grapes, treatment, Tan 436 

Minn 852 

lettuce, notes, X.J 51 

organic matter 315 

tobacco 81$ 

powdery. (#ce Powdery mildew ) 

Milk, abnormal 817,016 

Vt 487 

acidity 811,389 

action of heat 97R > 988 

adulteration in England ............. 228 

Wia , 193 


Page, 

M ilk, aeration, N. V. ( Cornell m 

albuminoids, nomenclature 78 1 

amyloid in 514 

analyses 616, 773 

Can 603,60* 

Colo 260 

Conn. vStorrs 59, 481 

111 941 

Iowa 18J 425 

Mass. State 76 

Minn 750 

Miss 259 

X.Y. State 255,256, 

257. 263, 268, 274, 946 

Vt 481,4*3,486 

‘W’JS 378 

analysis, A dams method, Vt 401 

anil milk products, amyloid in 390 

as affected by cer- 

tain plants 319 

bacteria us affected by treatment iu 

centrifuge * 78* 

bitter, in\ cat i gat ions 519.78* 

cake, composition 319 

preparation 819 

calculation, formulas 987 

Minn 750 

Vt 488 

Wis 189 

color, cause 816 

composite samples. Nbv 189 

Win 193 


( (imposition, ns affecting composition 

of cheese, N. T. State 575 048 

composition, as affecting yield oJ 

cheese. X. Y. State 576 

composition, at different periods of 

lactation, 111 941 

condensed, analyst Can 437 

conditions affecting composition, Vt . 490 

constituents transmitted from food .. 519 

loss in cheese-making, 

K.Y. State 575,946,9*7 

cooked and uncooked, nutritive value 316 

coolers, teds, I’a 801 

rows’ and human, difference 987 

defection of goats' milk in .... 784 

nuclein in 987 

cream, and butter relations, X. Y. 

State 279 

creaming, as affected by aeration, N. 

Y. Cornell 364 

creaming as affected by atoe of fat 

globules, N. Y. State 265 

by different methods, X. Y . 

State 273 

experiments, Iowa 425 

Wis 105 

in centrifuges W* 

cold setting, Vt 4*9 

on the milk rout** 783 

curdling with rennet as affected by 

pasteurisation * * . 810 

daily and monthly yields of different 
breeds, X.?. State 8fl 
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Milk, deep set ting at different temperature*, 

Can 444 

tu shallow pan wetting . 440 

with (lilnt ion, Can 445 

digestibility 

fat, delmnmat ion 770,784 

globules, N. V . St ate ? 271 

fermentation*, Nev 189 

(T.SS.D.A 201,202 

lor milch cows, Toxea J81 

formulas for total solids, Wis 190 

fron ul i tt‘(* rent breeds, test* for clmo.sc> 

making,*!. Y. State 273 

frozen, analyses 77 1 

globules, changes during lactation, 

N. Y. State 200 

heated to 150° F. for butter making, 

Can * 447 

human, nuclein iu 987 

burned i at e vs . dela > ed set ting, Tan . 445 

inspection 223 

in Chicago 520 

Wis 193 


keoping quality 316, 383 

lactic acid in 310, 389 

Mecklenburg herd, fat content . . . 987 

methods of analysis, Mass State — 00 

mierobieide action of embonic acid 
in . 519 


microscopic examination N. Y. State 250, 


258, 204 

of different breeds, churning. N. Y. 

State 271 

qualities for cheese mak- 
ing, Yt 492 

inoculated animals, study of 987 

sheep, analyses 515 

studies on 40O,5U 

sick cows, milirtiflthfulm^H . . .. 988 

the Wurzburg marked, impurities 214 

pasteurization 223.310 381 382.383 

phosphates in 781,978 

presen at ion 784,987,9*8 

preset vati\ os 223,522 

prod net inn at difft rent periods of lac- 
tation, 111 

by different breeds of 
cow a - 


1H 941 

y.Y. State 263,208 

coat-, Mass. State 05, 00 

N. Y. Cornell 936 

X. Y. State 268 

Teuii 419 

quality as affected by— 

519,980 

<hm 000 

<-Mo 259 

N. Y. State 255 

change of quarters of cows, Yt 483 

fractional milkings 442 

Jf.Y. State.. 257 

reaction * 519, 987 

relation of cream content to fat con- 
tent of 213 


Tagc. 

Milk required for one quart of cream, Mass. 

State 67 

sample*, preservation 223, 092 

sampling 784,988 

secretion, activity of, N Y‘ State ... 258 

as affected by food 519, 599 

regularity of, N. Y. State.. 257 

ooparators, description Nev J89 

efficiency 988 

tests 616 

X. Y State 273 

1’a 304, 751 

setting diffcicut lengths of time, Can. 445 
in diHetent sized cans, Can . . . 448 

solids, call illation by formulas Vt« 488 

Wis .. 189 

determination 150 584 

sodree of bacteria in : 214 

fat in. X Y. State 257 

sponge ami sand tiltciv for ... 988 

spread ol contagious (list uses by 785 

standard, Wis 194 

sterilization 519,784 

sterilized by Soxhlet method. quality 987 

digestibility 92 311 

stringy, nature and prevention 519 

sugar, action ol enzymes 450,584 

formation as affected by pilocar- 
pine and pldond/iu 781 

l Swedish herd, fat content 778 

testing at iheese tael on*‘S 390 

creameries, (’an 611 

prize of (Herman Dairy Asso- 

eiation 318 

tests, “acid butyromet lie ’method 010 


Babcock method 

150 775 

( an 

.. 437 Oil 

(’(do 

207 

Me 

575.944 

Ne\ . .. 

- .. 189 

Wis .... 



buty jometer 092 

Cm bran’s method t\ do 207 

comparison . .. 775 983 

( bio 207 

Mu* 207 


Domiehel l.u lolmty 1 ometer - . . 310 

in feeding experiments 32t 

lactomtc 310 

lactometer, Minn 750 

Letlinann Beam method . ... 988 

Lister- Babcock method . . . 988 

new method 781.988 

Short 's mot hod, ( 'olo 207 

Weiss method 988 

transmission of alcohol to 311 

tartar emetic to 010 

tuberculosis bacilli in 214 

value for butter-making 317 

\ aviation during lactation, ill 940 

in fat (‘ontent 784 

\ told a« affected by food 631 

of cheese from, X. Y. St ate . . . . 427 

Milkvs ecd , not es, Min n 653 

root sy stem, N ,.f 46 
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rage* 

M diet, A frieam culture experiment*, La — 726 

cantor pomace a» a fertilizer for, 

Kaus ... * 13Ii 

eultuiH;' experiwiuita, Tolo U46 

K. 1 251 

German, culture experiments, ha. *015,725 

yield. Avk 825 

Lay, analyses, Kaus * 175 

Minn 733 

pearl, culture experiments. La — 015,725 
plaster as a fertilizer tor. Know .... 133 

Milling, II ungarhui, report, XL ft. IK A . . .. 075 

tents of wheat, Minn 108 

MiUo maize, culture experiments, La 615, 725 

va rid ios, N. M c x Ill 

Jitiljfiw eirematue , notes, N. C 58 

Minnesota Station, bulletins 122,140, 

142.144,108,410 
417,421, 422 651, 053 
654,7251, 7551,750 9512 

C n iversit.v, notes 874 

Mira * r sp., notes, U. H. 1). A 852 

Mississippi College Station, notes 618 

Station, bulletins 248,254, 

259 267, 551, 714. 719, 720 

Missouri Station, bulletins 412 

M ite. lour spotted, notes, Me 5154 

Mites on white grubs, Vi 474 

Muck orange, notes, Minn 655 • 

Mdekern Station, notes 451 i 

report of botanical *hvl« j 

sum 894 


Morns alba, var. tatariea, notes— 

Minn 066 

K. Y. Cornell 552 

venom, notes, JS r . Y, Cor- 

nell 566 

japonica, nptes, K. Y., Cornelt . , 553 

nigra, notes, K. Y., Cornell 658 

) trbrtt, notes, N. Y Cornell . . . 658 

Mosquitoes, life history and remedies, T r . 

S.L. A 81, 5172,658 

Mosses, analyses, Me . . . . 354 

as tootling stuffs. Me. 334 

Moss in meadows ami lawns, iron sulphate 

for 063 

winder r, analyse** 072 

Moth mullein, notes, Ore 47 

root system, "NT. J 46,77 

Motive powers tor use in agricultuio 695 

Mountain ash, American, notes, Minn 656 

notes, Minn 655 

weeping, notes. Minn 055 

fleece, notes, M i un 654 

laurel, notes, Minn 053 

meadow' grass, analyses 709,770 

\ alue for forage in 

Sweden 771 

Mowing binds, condition. C. S. J>. A 957 

Mura ravrntUshii. notes 507 

Muck, analyses, Conn. State 903 

Md 27 

Mass. State 26 

Vt 405 


Mol asses, un«l> *es, < *onn. Stores 59 

as a food for animals 452 

Hungarian, composition of ash 518 

preparation of feeding stuff tiom 020 
sorghum, treatment with aboiml, 

C. S.1) A 81,82 

Mold of purslane, notes, N.»f 51 

sweet potatoes, notes, X J 51 

white, notes, N.»l 51 

Mitllugo verticillata, root system, X »T . . 40 

Molybdate of ammouia for precipitation of 

phosphates and arsenates 313 

Molybdu* method for phosphoric acid . . gja, 

387. 581, 612 

Mona Island guano for wheat, Mass State . 27 

Monilia fritrtigmo. (See also r»rown rot of 
stono fruits ) 

fructigena on quinces, X,«T C58 

Monontegia ignota , notes, Iowa 415 

rowp, notes, C. S. D. A 372 

Monojia yuttutafa on sugar boots, lb S. I >. A 2n:t 
Monthly Weather lte\ iew, vol. xx,U. S. I). A 429 

Moon, influence on rainfall 876 

the weather, N. C 8tn 

Moon seed , notes, Minn <150 ^ t 

Moor soil, fertilizer and culture experiments 222 
soils, substances injurious to vegeta- 
tion in 5|7 

Morphology of nit ri Heat ion organisms til H 

Morns alba , notes, X. V. Corn/ 11 552 

var. mulfiraidi v notes X. Y . 

Cornell 553 


Mud, aiial ( > sea. Can 

Mass State 

Mithlcnbergia cttlaniagroihiha, notes, lh S. 

J). A 

catifornica , note*, l\ S. I>. A. 
dcbHifi, notes, C. S, I) A ... . 

dnniovtr , notes, 1*. S. 1> A 

parnthn, note*, C.K. I), A.... 

Mulching for potatoes, Mich 

Mulberries, American varieties, N. Y, Cor- 
nell 

classification of varieties, 7SJ Y. 

Cornell 

varieties, Mich 

for silk worms 

Mulberry, roil, notes, N Y. < JuruoU ........ 

Kiissiaii, notes, Minn 

N. Y. ( ’nrnetl . . . 
white, notes, N. Y, ( ’ornell ...... 

Mullein, root system, K.J 

M ides, diseases, La 

M uitro grass, notes, Miss 

Mnrgantia hivtnoitioa, notes, Miss 

N, C 

IT. K. 11. A 

Muriate of potash, analyses , * . . . 

Conn. Htate — 
Mass. Htate. ... 

X.d 

1L 1 

Vt.... 

for peach trees, K, J . » * > 


4 JUS 
20 

498 

498 

498 

498 

498 

818 

652 

552 
556 
783 

553 
635 
553 
553 

46 

73 

248 

254 

68 

204 

787 

m 



m 
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Page. 

Muriate of potash v*. sulphate of }wtmh for 


tobaooo, N. Y. Comoil 821 

Murky ground beetle, not©*, N.C 58 

Mumda, acalyptrate, larval habits, U. 8. 

1), A «* r ’2 

Muscles* products of action 873 

Muscular work, effect on excretion of phos- 
phoric acid . * * 

Mushrooms, fungous diseases 094 

sugars in * OH 

Mustard beetle in England, T T . 8. 1). A — . 852 

black, root system, N.J 40 

hedge, root system, N. »T 46 

Oil in oil cakes 973 

rape 973 

rape cake 449 

treacle, notes, N. Dak 107 

IT. S. 1). A 099 

wild, notes, Can 591 

N. Dak... 107 

Ore 17 

IT. S. P. A 099 

wormseed, notes, N. Dak 167 

0.S. IK A 954 

Must, specific gravity tests as compared 

with analysis of wiue ...... 869 

Mutton, cost of production, Mass. State ... 07 

Myeological literature, index, 0. S. IK A . . 956 

Mycologist, report, Conn. State 928 

Vft 428 

Mycology, Journal of, rol. vii, 0.S. I). A .. . 954 

Mycorrhiz® of forest trees, notes 693 

M> riopods on lettuce, 0. S. D. A 284 

Mima (Oocmnetla) 15-punctata, notes, Ohio. 839 

Mytilaspis pomarwn t notes 783 

Myxomycefcea, n. sp 692 

Naphthaline os an insecticide, V t 475 

for grain moths, Md 253 

Napoleon’s willow, notes. Minn 655 

Narrow winged locust, notes, IT. S, IK A .. 760 

Nasturtiums, Altmiana sp. on, notes, N. J. 54 

antbracnose, notes, N. .T 54 

diseases, notes, N, J 53 

National School of forestry, France, report . 783 

Nati ve crAb apple, notes. Minn 055 

Nebraska Industrial College, notes 320 

Station, bulletins . . . 803, « 10 , 839, 843, 874 

legislation affecting 197 

list of publications 197 

notes.. 318,392 

report 197 

University, notes 451 

N eetarines, analyses, Cal 918 

Varieties, Cal 918 

Nutria ipomwm, notes, N. J . 91 

vonrfee (?), notes, N.J 51 

Needle grass, notes, 0. 8. D. A 699 

N egro bag, flea-like, notes, < )hio 839 

Af vgundo aceroides, notes, Minn 035 

Nematodes in asters, Conn, State. 929, 939 

beets, potash salts for 615, 689 

ornamental plants, N. ,r 55 

peas, prevalence 783 

tomatoes, N. Y. Cornell ar»3 

repression.. 979 


Page. 

JYematus ribesii , notes, M ieh 416 

Nqpeta cataria> rwt system, N. J 46 

hedcrawa, root sy stem, N. J 46 

Jfeptieula rubifolirtla , notes, Ohio 839 

vUloarlla, nolos, Ohio . 839 

Ncssler’s reagent for dotoci ion of n minimi a . 383 

N ettlo, dead, root system, N . J 46 

tree, notes, Minn 654 

Nevada Station, bulletins 183,254 577 

Now Hampshire College, notes 318 

Station, bullet m 662, 665 

notes 318 

New Jersey College Station, organization . 76 

Stations, bulletins. 215, 465, 561, 656, 742 

laws i elating to 76 

notes 874 

publications 76 

report 25. 29, 39, 

40, 42, 45, 51, 50, 64, 71 , 70 
Now Mexico Station, bulletins .. 411,418,824,840 
New York Cornell Station-- 

additions to equipment : 370 

bulletins 162, 338. 349. 352, 

361 , .362, 363. 472, 547, 552, 561 , 
562, 56 i 572, 573, K02, 811 hi 7, 
821, 822, 825, 827. 828, 829, h'JU, 
836 839,842,905.916, 930, 936 


notes 991 

report 370 

State Station, bulletins 15, 55, 133, 3 VJ, 
365, 426, 557, 559, 561, 
675, 903, 925, 938, 945 
notes 874 


report 242,245,246,250, 
252, 353, 255 262, 268, 
271, 272. 273. 274,275 
woik in rhomb nl 


laboratory 242 

N ieotino In tobaoco, N. 0 , 820 

Night soil, fresh use 223 

Niue hark, notes Mum 656 

Nitrate of potash for tobacco, i 3m u State 908, 909 

soda, analyses 787 

Conn. State 902 

Mass. State .. .. 26,27 

N J 25 

II. 1 465 

and ammonium sulphate, 

eomparatiic a< turn 222 

for barley and oats 9(>5 

corn, Ala. College . .. 8oi 

grapo cuttings, N. Y. 

Cornell 828 

oats and w hen f\ S, C 915 

onions, N. Y. State 253 

potatoes. IV \a 819 

sugar beets 872,985 

Strawbcn ies, N J 42 

tobacco, Conn State . 908,909 

tomatoes, Md. . 43 

wheat , Ind 342 

fractional application on 

wheat 210 

spring a p p 1 i c a t i o n on 
wheat, Ky * 34S 
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Page. 

Nitrate*— 

determination of nitrogon in 813,448*683, 

012,676, 783, 
880, 983,084 
Conn. State. 633 

function hi plant growth 984 

Nitrification, a* affected by proportion of 

nitrogen in hunms 294 

invest igations . 984 

Of soils 294, 537 

as affected by cultiva- 
tion 871,961 

organisms, morphology of 613 

Nitrogon and carbon in organic matter, 

simultaneous determination . - 983 

atmospheric, fixation by plants 

and soils 375, 388, 448, 502, 504, ] 

517, 613, 782, 854, 876, 984 


Oonn.Storrs 14,75 

determination 117, 221. 286, 


Page. 


Hoisle tester, new for m, Cal — 661 

Nuclein in cows ’ milk * $87 

human milk 987 

vegetable, stud y . . * * 870 

Nursery stock, analyst*#, N, T. State 253 

diseases, treatment, IL S. 

1>. A 593,955 

management. Oul 563 

N ut meg melon, analyses, Conn. Storm ..... 59 

Nutrition, importance of fut in 980 

Oak, burr, notes, Mian 035 

red, notes, Minn 653 

soarlet, notes, Minn 655 

trees, rat© of growth, S. Dak 45 

white, notes, 51 Inn 055 

S Dak 829 

< )ak worm, orange-striped, notes, Ohio .... 838 

Oat and pea forage, analy sow, Iowa 721 

dust, analyses, Wis 174 

feed, analyses, Conn. State 9:15 


287, 313, 448,501,583, 
612, 670, 781, 983, 984 


( 'onn. State . 330 

exchange of Herbivora, as affected 
by variations in proiem of food.. 389 
excretion as affected by salt and 

water in food 784 

term for wheat, lnd 342 

in cheese 90 

in drainage wnteis of cultivated 

soils 084 

grasses, increased by nitroge- 
nous fertilisers, Conn. Stores 29 
humus, effect on nitrification . 294 

organic matter, determination 86, 781 

soils, determination 961 

urine, Md .. 70 

determination 983 

loss dui ing putrefaction 875 

from manure 014, 086, 783 

question, conlnbutions to 518,871 

stored by steers, Md 70 

Nitroguums fertilizers, experiments 449,783 

study of 092 

matter in grape must 616 

organic compounds, reactions 612 
substances, elementary ana 1 vs fa 313 
tt. carbonaceous rations for— 

lambs, N. Y. Cornell 572 

pigs, N Y. Cornell 373 

steers 476 

Noctun fennica notes, Ohio 839 

Nonesuch, root system, N J . 46 

Nordmau's Ur, notes. Mum 055 

North Carolina Station— 


bullet ins 16, 29, 32, 55. 58, 

119, 243, 402, 709, 715, 736, 738, 
729, 736, 754, 803, 819, 012, 935 


notes 392 

publications 754 

North Dakota Station, bulletins . . .107, 710, 934. 026 

notes 392, 901 

Norway maple, notes, Minn 65 1 

pine, notes, Minn 4555 

spruce, notes, Mlun * . . . 655 


Wis 174 4 

grass, fowl meadow, analy ses, Vt 475 

tall meadow, analyses, La . 646 

culture experiments, Md ... 38 

hay, analyses, ('al 732 

rust, notes, Iowa 414 

shorts, analy ses, W is 174 

smut, notes, Iowa 411 

Mass. State 50 

Wis 729 

treatment, Mich 302 

R.l .. , 251 

Vt 471 

straw, analyses, Mi mi 7*3 

weevil, notes, run 437 

Oatmeal, analyses, Conn. Storrs ... . . 59 

Oats, acroHge in Great llritain, 1891 92 .. 521 

♦ analyses, Minn 753 

and hay, digestibility.. 976 

peas, analyses, Vt ... 470 

fertilizer experiments, V t . 470 

for soiling, Conn, Siorrs . .29, 4X0 

Xowa 724 

vetch, analyses, Mass. State i>6 

for soiling, Conn. Stores 29, 4X0 

Mass. State , ., 65 

assimilation of carbonic acid by . . 643 

composition at different stages, 

Kama... .. .. 175 

condition A ugust, 1892, D. S. D. A ... 2h3 

crude phosphates for, Me 131 

culture experiments 108 

( 'olo 340 

ill 815 

La 145,647 

Me 145 

Minn, 140 

Wyo,* ..... 823 

digestibility 221 

distribution of seed, Cun* * * 436 

fertilizer experiments .518, 80tt 965 

La 145, 346 

Me 129, 130, 131,1*32 

It. i 267 

&U M 
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P**i«*. 

< )tit «. field experhnent* . * — ;-D , H<>3 

for colts, Me * * * * r> ?4 

germination as affected by Tolling W is 121 

globulins of, Conn. State 

* ground and ungrouwl for pigs, Ore 4H,i 

liar resting, 111 - HI" 

hxiy, wheat- straw , and beans, digesti- 
bility 

in rotation, La — - - - 348 

partial vs . complete fertilizers tor. Mo 130 
peas as a green manure for, Me . . 131 

phosphates for. Me 1-9 

production mul distribution, TI. S. 

1). A Hr. 

seeding at ddh rent dates. 1 11 816 

depths, III. .. MO 

rales, 111 - Kir. 

in compart r>» loose need bods, 

111 


vai’iet ies 


8 JO 
. io,x 803 


Page. 

Oil from peich stones as an adulterant of 

olive oil 980 

plum stones as an adulterant of 

olive oil 980 

nm long, school at I Jan Italy 330 

mustard, in rape and oil cakes 973 

Oil* and tuts, determination at iodum mini 

her 781 

Oklahoma College, notes 018 

Statiou, bulletins . 197 

354,740 721,727,750 

equipment 197 

notes 100,918 780 

OK in, analy se««. Conn. Stores f>9 

Oleaml.T seab , m.tes, I r . S. 0 A 203 ’ 

Oleic acid, del crminal ion 314 

Olein determination 448 

toi m h ]i i own effect mi butter N. H. 004 

Otoofruclomt t**r notes 314 

Olooimiig.w me, adulteration w it li sunHowcr- 


Cum 

459, 599 

seed oil 

08(5 

Ill 

Ml? 

analyses, Conn Stoir* ... 

59 

Ky 

343 

in butter, deteetmn by 


Md 

37 

Bridle's reagent 

781 

N Mev 

411, *24 

Olm « ldture, school at Ban, Ituls 

339 

Okl.i 

721 

ml adulteiatiou 

988 

U1 

251 

machinery at Cal.bu nm station . 

391 

s c 

915 ! 

mills experimental 

339 

Vi, brewers’ grains for horses N J. 

742 ‘ 

rupture 

994 

wheat bran for in ileh cows Colo 

259 

OneocinttUntx tnuotatafi, in.pny to timothy, 


water required lor one pound \Vn% 

1 39 

r S D. A 

d(>7 

wild, notes, Cun 

. 591 : 

Onion *•*< d, gem mat mn tests, Can 

130 

< Ire 

47 . 

smut, note* Conn state 

059 


with peas, Mum 149 

^ heat, Me i ir> 

j ictd ns utfected b\ rolling Wi* til 

per acre, I! . S I ). A 4 J 1 . 

Oberea bimaculata notes. Oh i« 839 

OniH’na (hsfpar. (See t5 ( \ p*v moth ) 

Odorless phosphate, analyses, Cmm stab* 902 

7 S .1 25 

(Ecanthu* invent, notes, Ohio Kto 

<ICdriH(ni(t etmrinna, notes, Ohio 818 

tEpologtenl instruction m Italy 2»*> 329 

(Knot hem biennis, root system, N. A „ . . it, 

Office of Experiment Stations, IT, S 1). A . .291, 

202, 20 !, 582, 954 

Ohio Station, bulhu ins 343,411.412, 

414, 418, 838. 839, 901. 927, U4‘», 959 

ebauge of location 225,950 

equipment 


Onions, anah ses (hum srate 

(hum. Starr-. 

fertilizer teM*. X V. St »te 

varieties, N. Y. State 

Onion, wdd root s\ stem, N .1 

On ism* sp., iiijiin b\, V Js D A ... 
Otupnra S’ a hi i s. (>SV" Potato s< ub ) 

Ophelte* (jUtur astern* on (Utnhex a >/>“, . 

e>ina, N , Dak 

Orange ale.vrodes notes, U S 9 A ... 
Oranges, analyse*, (*ouu tstmi- 

Fla 

fertilizers for, Fla 

fer'ilt/ing eonstit neat*, f’al 


notes , 


225. 874 
225,318,874 

49 

50 


Oidi u m cry siphot des. Mass. State . 

„ notes, S. Dak . 

identity of A mericun and Kuropcan 391 

Oil and resin ducts, origiu 879 

ettko, effect on quality of butter 450 

cakes, mustard oil in 973 

oil content (,‘15 

xoutent of rape and of oil cakes iqr, 

* ron * apricot stones as m\ adulterant of 

olive oil pgt! 

cherry stones as an adulterant of 
olive oil »80 

Nt), ! &» ■* 


922 

59 

254 

253 

40 

284 


17 L 
851 
59 
547 
348 
921 


sweet liquid in given parts 872 

Orange striped oakworm. notes, Ohio 858 

Orc hard fi nils at Colorado substations . . . J.‘>2 

running out of varmths . 870 

glass, imal.XM s. La 040 

\t 475 

culture expei inients, Md . . : 8 

Miss . 218 

seed. germination tests, 

Conn. State . 923 

Orchards, apple, spray mg in a wet season, 

X. Y.Coiuell 5C1 

management, X. Y Cornell WU 

Tent) (552 

manuring 872,879 

treatment for insect sand fungous 
diseases, Md 42 



1058 


EXPEHIMENT STATION KECOIiD, 


Page. 

OreheUmum, ytobcHmum, no tea, Ohio 839 

Orchids dwcaaea, notes, 7*. J 53 

Qlomsporium sp. on, notes, IN. J.. 51 

new species 615, 084 

Ortm auutralaMce, as a parasite on scale 

insects, XJ. S. D. A 373 

chalybeu * , as a parasite on scale in- 
sects, XT. S. I). A :s7*i 

Otrnilta cal^fornica, notes, XT. S. I). A 408 

Urtenei, notes, IT. S. D A . ... 498 

Oregon Station, bulletins. .47, 404, 48 1. 070, 723, 810 

notes 100 

Organic analysis, new method 288 

matter of soil, nitrification ... . 204 

Organisation lists of stations and colleges, 

U.R.D. A 203 ( 

Otuifia antitjua, notes, Mass. Hatch t>01 j 

definita, notes, Mass. Hatch .. 001 J 

Icucoatigma, notes, Mass. Hatch .. (Mil ( 
Ornamental and timber trees lor Minn — 071 j 

plants, Minn 053 j 

Wash 9-2 ! 

shrubs. Iowa TJx 

for M o:>l | 

trees, Iowa 728 

vines for Mum U“>4 

Ornithology and 'Mammalogy, Division t\ 

S.D.A h.VJ 

Orobavche rainota root system, N.d 47 

Ortoda chart atrn, notes V. S I). A . .. 2tM 1 

Orthezia rnmgnrx prevalence, XL S 1) A . 000 J 

Ory 20 ]>ri* r.ro/uu, not***, TT. S 1). A 198 

v'tbhni l notes. U S 1>. A *98 J 

Osage orange notes, Minn . 0 >4 j 

Pyntlid, notes, X!. S. I). A ... 00* 1 

Osmosis in the manufacture of sugar 981 

Oxmmula cinnamomea notes, Vt 172 

Owtreaeulturc. OW Oyster.) 

Ottryavrrrjimca, notes, Mum 655 

Obt's copper solution for determination of 

sugar 612 

< hreu for diving under varying air pressure 984 

OvipoMtion of bum weevil, IT. S. I). A 660 

Orularia ohliyaa, notes, R. Dak 50 

Owls and hawks oi the United States, V.S. 

D. A 852 I 


Oxalate of lime. (Src Calcium oxalate.) I 

Oxalic acid in plants localization 981 ' 

Oxalix [fli'di/itirioitUu') a</inr>izL n. sp , notes, j 

U.S.DA ;j74 j 

Ox hot life history , XT R. 1> A. 82 

Oxeye daisy, notes, Can 591 

Ore 47 

^ t 472 

root system, 77. .X 46 

Oxidation of soils 537 

Oxygon and carbonic acid exchanges be- 
tween plants and the air . .448, 678, 870 
exchanges between plants and the 

tti, ‘ 017 

Oxyptilm trnvi dart pin*, notes. Ohio 859 

Oscytropux lamberti , notes, S. Dak »24 

Oyster aquariums, purification of water, ‘N'.d . 74 

beds, submarine mow er for, N. j. . . . 73 

phoU iime, analyses, Conn. State. ... 903 


Pag®. 

Oyster sheila for hens, N. Y . State 262 

spawn, development and fixation, 

N.,r 7 u 

Oysters, condi ffon s affecting growth, TLJ . 72 

construction of claims, N. «T 7 j 

ey tohelraiiiths in, N . J 71 

finding and growth, N* J 72 

food, N. J 72 

freshening of, N. »1 72 

jelly rods in, 77. «7 72 

parasites, N. J 71 

spawning. N.J 73 

02 »ni u m auricomUHty notes. Tex 470 

J’ackr/braehy* carbonari ns, notes Ohio 839 

IWont'a spp., notes, Mi nil 654 

Pule rot <»i quinces, notes 401 

.V. ,T m 

J’ah'aaita tn f mata i notes, Mass. Hiit**l» . 661 

P.ilm-uut oil for milch row a, effect on but- 
ter, N.U 664 

weevil, notes - 986 

l’aliner leerya, notes, !N. Me\ 418 

Pampas grass, notes. Miun 0a4 

Panictan ayroftioidc*, notes. Miss 2*8 

capUltnc, root system, X.d 46 

eras* ( Sec Haruyanl gmss.) 

prolifcrum % notes, M«->s 248 

wnyuinale, notes. \f i«s ... 21* 

root system N d ... 46 

mrrllcanvm notes U 8* D V 19* 

PaiiHioh, diseases. notes, N. *1 51 

Pansy, notes. Mnm 65* 

Paper birch, notes, M mu 651 

Parasites of animals, transmission to man, 


U.K.D A 852 

Anthononiux siy n a ( a s' U S.D.A. $69 

^ cabbage-plant lice, Utah 58 

eoekroaeh eggs, l . S. V>. ... 852 

insects, note*, AV \ r a <*42 

screw w’orm, V. S DA . . 852 

Parasitic diseases for cotton bollwortus U 

S.D.A 204 

fungi us affected by best pianlH . 872 

ofioet of cln mical :»g< ots on 518 
infiiu nee on host plants .. 967 

Parxa 4-notata. notes. Ohio . 839 

Pans gioen, analyses. Mass State f»K 

and Hoide.mx mixture for up 

pies N. Y. Cornell 561 

as an insecticide, Minn 932 

Vt 475 

for apple worm, N. Y Purnell 561 

codling moth, Me 566 

Mich 417 

cutworms, Win 172 

inspection. La 661 

met hod of analy sia, La ... 061 

with iimmoniacal copper cm* 

boiutt c for apples, M d . . 43 

Bordeaux mixture, N. Y* 

State * w6I 

lime for apple scab, XL 
1). A.., 606 


precipitated copper ear* 

bonate for apple®, 344 ♦ » M 
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Paroxya adantim on cranberry bogs, N J,. 

recta op cranberry bogs, X. J . 

Parsnip, root system, X. J 


Page. 


505 

raw 

40 

seed moth, notes, M icb * 4 Hi 

G07 
58 
907 
218 


web worm, notes. IT. S, P. A 

Piwmachux dtmrjatn% notes, X. 0 . 
Paspalum dilatation , notes, JKla . . . 

Miss. . 


platycauU, not os, Miss 2*8 

Paster domedievs, notes, 17. 8. I). A 848 

Panidora incarnata , root system, N ,J 40 

palmeri n sp., notes, U. 8. 1). A .. 874 

Passion vino, root system. N. J 40 

Pasteurisation of cream 223 

milk 223,310 :iK.t 

and cream 381, 382 

oflci t on cut dir Jig 
with rennet .. .. 310 

PatHnaca tafiva, root system, X. J if; 


Pasture*. condition, U. S. I). A 

... 957 

fertilizer testa 

... 787 

Pasturing of wheat, Kuna 

.* 407 

Pathogenic action of lactic acid bacillus 

m 

influence of beet pulpsilagi . 

519. 87 1 

Pathological station at Home, Italy - . . 

2 fc 

Peat h aphis, black, notes, N Y Cornell. . 

... 839 j 

borer, treatment, X J 

... 58 1 

leaf call, notes, Vn 

c ;7 

moth, Japanese, notes, l r S JL>. A 

8 A ! 

rosette, inoculation, V. S. D A 

. . 955 1 

treatment. Del 

169 885 ' 


I'.S 1> A Mu) 

scale, soft, note 4, X. \fc\: 418 

Stone oil as an adult* rant of ofm oil. 980 
tree borer as affected by iriiguiion. 


I . Pair**. 

1 onnut oil by-products, examination 013 

I Peanuts, injury by a true bug m (ihimi, IT. 

| 8-»-A U 

I Spanish, etilf ureovytei iments, La. 145, 725 

1 ear blight beetle notes, Mich 417 

leat blight, notes . 4 qj_ 

Conn State 058 

050 

^ 838 

treat mem, Del ]c„ s 

Iowa *70 

IT, S. D. A .. 

blister mite, notes. Can t; < 7 

treatment, L'. s. I). A . ooy 

spot, notes, Coim state 

midge, notes X .1 ,7 

ticatmeijt, X. J 57 

peetui Migi,rtiom (} j., 

wab, natmi .uni treat tiuml Conn State 658 
* C.S I) ,\ ra^O 

, Vt 471 

wcale, wlrtr notes. X Mex 4 ]s 

tree p«.\Ua uoj**. \ V Cornell 470 

Vi s 1* A 007 831 

tre« s, analyses .V V State j-.j 

J onmv al of Jo hens from, P S 

„ , , 11 ' KB 

l earl mulct culture c\jm rum nts, La 04C 

U 1 231 

,V " r - onaljscs M(! 

Conn Storm 5^ 

l*ai tonal blight, nutes \ a 8;jd 

crop omjook 1842 S I» V ; )00 

• insects adbeting, t . s |> a 373 

Varieties, t *!«* . . _ ..... 


V. S. I). A 

. . . 00(5 

trees, anal v sos, X. Y. Mate . 

„ -52 

a how insect euemvof, t\ 

s 

1>. A 

204 

fertilizer experiments. X. J 

39 

winter protection, 111 

166 

twig moth, notes, Mich 

.. 417 

yellows, notes. Conn. Stuto 

- . 05S , 

Va 

, . 888 

Poaches analyses, Cal 

. i57 ; 

culture experiments, X. Y. State 

, i 

2o ! i 

fertili/ingeoiistitnenfs. Cal 

158, 10 1 

nutritive value, C»l 

|0(> 

varieties, ill . . 

160 

La 

852 728 

Mich 

- . 5f>0 

Ore 

-. 651 

Temi 

. . 652 

17 Uih 

. . 6.551 

Ptia meal, a nalyaea, Me . . 

569 

silHge, digestibility, Miun 

. . 733 

fV,r P%*i Cun 

.. 441 

tree, Siberian, notes, Minn 

. . 655 

weevil, notes, Can 

.. 487 

Colo 

58 

„ U.B.D.A «2, 

i eanut cake, adulteration 

884, 699 

artificial digest ion 

87 

forBteers. „ , 

.. 008 

m»«kl,prepamtiu» TTt 

• m 


Iowa 


Mu " 550 

052 

r *al‘ 053 

water budding. Md u 

Peas, .mite *es low a 7.,- 

Mi »« 733 

ami biuleyfoi soiling Omit Steirs 180 

oats analyses Iowa 704 

Vt .’ 470 

eultureevpeiiments, Miun . no 

fmtiii/ci tests. \ t 470 

for Moiling. Conn. Spurs 29,480 

Iowa 724 

us a green manure for oat s, Me 131 

canned nnaly sum. Conn Storm 59 

comparison of different fmms of phos- 
phoric acid on, Me 129 

crude phosphates for, life p;i 

culture expei imeiits 223, 985 

Mum 140 

dimorphism of root tubeicfa* 815, 5J7 

dist nbiition «it seed. Can 430 

♦-‘fleet, of copper sulphate in soil X. V. 

State j5 

fertiliser experiments, La 346 

Me 129, 139, 131 
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Peas, green, analyses, Conn. Storrs 50 

in rotation, La , . . . 346 

nematodes in 783 

partial vs. complete fertilisers for, Me. 130 

root rot of, Md 44 

shallow tillage for. Utah . 44 

varieties, Can 436 

Colo 353 

La 725 

Mich 826 

Minn 734 

N. Y. State 253 

Ore 050 

wcoviled. germinal ion tests, Can 437 

yield, Ark 825 

Me 508 

Peat, analyses, < Jan 436 

Mass State 20 

Pe< nils, vaiietica, Mieli 650 i 

Pectin of pears, sugar from 012 j 

Pellucid wingedlocust, notes, C. S. 1>. A . TOO : 

l^emphiyueattenuatitSiii.^p., notes, U.S.D.A - h51 ! 

rvfti, notes, Ohio 830 J 

Pemeillium yla'itcum. notes, N.,1 53 j 

Pomis>hauia College equipment. 875 

antes. 220, 392, 600, 874 
wintei course in ag- 
riculture 220 

Station, bulletins 359, 301, 751 

notes 302,991 

Penny cross, notes. X. Dak lit" 

U. *S. 1). A 099 

Pentoses, digestibility . - 311,018 9X7 

in plants, ilc term mat ion 388 

urine 313 

Peonies, notes, Mi an 054 

Popper btiHh, swi et. nolr * Minn 055 

grass, root k\ stem, N.d 40 

notes, N. D.ik 107 

i;.h 1) A 009 

weed, notes Ore 47 

Popjiers, varieties. Can 430 

Mich 828 

Peptic digestion, effect of boric acid 870 

Pepsin digestion, effect of rhioiolorrn . . 782 

of albuminoids in lending 

si nils 87,90 

Peptones, < hemieal composition .* 292 

eommeroiaJ, analyses 389 

Perennial double sunflower, notes, Minu . . 054 

rye grass, notes. M iss 248 

Perfume in flowers, production 448 

Periculana gritted, notes, S Dak 50 

Peritbeoia of firysiphs tucker! 591 

Unci nula spiral)*, discovery . . 591 

Permeability of soils, measurement 517 

to air 529 

Peronospora arthuri , notes, 8. Dak 50 

bra smote, Continent, N. 0 ,35 

cubentris, notes, N. J 51 

cyparimw, notes, S. Dak 50 

efftusa, notes, 8. Dak 50 

gangl^fot mis, notes, Vt 472 

teptosperma, notes, S. Dak ... 50 

jwrasitka, note#. N. J 5J 




Peronospora parasitica, notes, H. Dak 59 

patent! Hat, notes, N, J 51 

victim, notes, N. J 54 

* 8. Dak 56 

Pet oi t o spore ce of New «T erscy 401 

Persian lilac, notes, Minn 656 

Persimmons, varieties, La 728 

Pezotttix enigma, notes, U. S. D. A 760 

Phalaris amHhystina, notes, V. S, I). A 498 

artmdmacea analyses 769.770 

as a forage plant in 

Swedtn 771 

notes, Minn 654 

lew mom. notes, 1' S D. A 498 

Phanerogams, North American, index of 

new species, U. S, D A . 374 

of western Texas, C, S. D. A 84 
tracheal wood dements of.. 516 

Philadelphia* con nanus. notes Mmn 056 

got dom anus, notes, Mi on 656 

grand* riot us notes Minn 656 

Vhtppsia algid a , notes, V. S. I). A 851 

Phleum prate use. (See Timothj .) 

Phloem, internal, stml\ 692 

Phloridzm and pilocarpine effect on forma- 
tion of milk sugar , 781 

Phlox deevsmfa, notes. Minn <554 

Phlyrtwna andersoni, notes, l 8 D. A 950 

Pltotna hetman suuar beets 6L5,872 

Phoma egdonim, notes 401 

N\d 057 

solan i, not cm, X. .1 51 

Phorodou hamuli , notes, U.S. 1>. A 84 

Phosphate tlcposh* of Florida. Ala. College 337 
nun ki t in (»t rmanv 614 


of ammonia, analyse-, Mass State 903 
calcium. (See Calcium phos- 
phate.) 

lime. (See ( ’ah him phosphate.) 
potash (See Potassium phos- 
phate. 

fioda. (See Sodium phosphate.) 


Phosphates, analyses. Ala College 337 

Lu 244 

anti casein, relation to lactic 

fermentation 987 

comparative tests .861, 985 

Mass. State 27 

crude, availability to different 

crops, Mo J31 

comparative tests, Me, . . 131 

determination of lime in 983 

fixation by humic acid 3B8 

Florida, analyses, Mass. State 26,337 

for fruit 876 

in milk - 784,878,978 

nurnual. analyses, N.*T. ....... 25 

reaction with iron sulphate ... 206 

Redowla, Alto-Velo, and Lo» 

Roques 222 

rich in iron, f< >r »nperp hosph ate 

manufacture 388 

South Carolina, analyses, N. J 25 

for peas, Me * . 182 

turnips, 182 
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Phosphates, South Carolina, fm wheat, 

Mans State 27 

ueo on Gotlilandic marshy r 

soils * 0«n 

Phwphatic mauures. effect on sugar con- 
tent of beets -- • • r n8 

marl, analyses, ^«mi. State . 9o„> 

slag. determination of lime in 98 5 
Phosphoric acid — 

related t o albumen of plants 012 

protein in plants - OKI 

available, in cottonseed meal, S C . . 961 

availability of different fm ms. Me 12 » 

determination -• lb* *213 

287, 58 1. 012. 077 870, 979, 983 
determinations, com ei moii tables . 221 

e \ e ration a b a f f er te il b\ muscuhirwoi k ,781, 070 

effort on formation of chlorophyll 31 1 

in bone meal, solubility 378 

cotton need meal, determination, S < 1 tori 

ground bone, solubility 222 

Tlmmim slag, determination 287 501 M0 

reverted, determination 01 2 

Vt toi 

soluble determination 01*2 


Phosphorus factor* lefiise an, ilx sen 25 

f'ltoxoptrri-x. up., notes duo 8W 

Phraymultinn ftaymifv, notes Ohio in 

ipectouiiH notes, S- Dak . . 5u 

spp in i )lno ... ill 

ittfteftrtu’Mrrt, notes. S Dak. . 50 

PhyWtebora fjraiirim’h. notes, S. Dak 50 

Phyllonhoi a mfi'inbianif >Ua. notes K, I . ... 715 

l f fn/ltob(i> ta altlKtnw, notes N’.d 5} 

rtpti, notes, X V. State 920 

ho riorum notes, V»T 51 

hwhanm* notes, N.d 51 

pirina. notes, Yu 254,8117 

sp on beans, notes, N.J 52 

rm/fr, notes, N. d 54 

Phyllot rrta luttata , deseript'on and treat' 

n« nt Miss 254 

treatment ... 410 

Phylloxera at (’ape of » Jood ifop**, l r .S. D. A. 84 
development of stomata on lm Iv- 
ory by, 17. S. 1) A 82 

repression * 015 

stations for treatment in Italy . 22.) 

Physical faefoia in fiel 1 experiments ... 455 

properties of soil as related to nil 

turn of plants 528, 627 

Physiology and chemistry of flm leaf 984 

Physocarput opulij'oliu#. notes, Minn . . .. 850 

Phytoj/hthora iujestans. (See Potato blight, 
and Potato rot.) 

phawoli, notes, TJ. S 1>. A 958 

Phytoptu* pyri, notes, On 417 

treatment, U. S. 1). A 007 

Pwea alba, notes, Minn 055 

engltuM t ni i, notes, M inn 055 

excel notes, Minn 055 

nigra , notes, Minn * 055 

punyens, notes, Minn 655 

Pierut momuta, notes, Mm. 251 

•0 lerawce, treiitmon i t X. C 58 


1 


! 


1 


i 


1 

I 

! 

I 
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Pirn# jrrotodire, notes, Miss 254 

rupee, {fire Cabbage butterlly, im- 
ported.) 

Pigeon weed, notes, ('an 591 

Pn 'of in f rajrini notes, S l).ik 50 

Pigs, bieod tests, Mass. State 08 

t'raonnais 800 

ellect ot eorn cock ie 90 

teeding cooked milk 1mm con - with 

tool and mouth disease . 980 

Oxpoi um-nis 108,784 

Cm 411,512 

Io.\a 187,742 

Md 28 

Mass Mate OS 

Minn 421.122 

X. 5 Cornell .. 572 

X Y Slate 262 

Ore 482 

I t ah 728 

Vi 484 

frozen wheat for. Can 5174 

Spam sthge 1o» l lull 788 

ground** onground gram for, (Jan 512 

311 and-ui blooding 866 

niamur fioai Mu— Slate (58 

nitrogenous carbon u onus rations 

for N. y Cot nell 572 

row rs strained food for, Can 512 

roots r* dnud load loi, 1 tail 485 

skim milk with ground nr nngiound 

grain for. Can 512 

Hte un d vs. ravr food for. Can 441 

wnilu feeding Iowa 187 

Pigweed noles. On* 47 

r s n a m 

root .'Vstent. N J .. ... . 46 

spreading, mot system, V J ... . 47 

winged, note-. V 8 I) A 069 

Pilocarpine and pUloiul/iu illeet on forma- 
tion ol milk sugai 781 

Pin borer on sugar eane, 17 S D A 377* 

Pme, Aust turn, tmtefi. M 11111 . 055 

bat k nettle, injur* to fun -ts by, IT S 


D V 069 

dwarl, notes Mmn 055 

hea\> w muled notes Minn 055 

Xorw .n , notes, Minn 055 

plants ;u . nmp.im mg in Gw man 5 870 

red. notes, Mmn 055 

Scotch, note* Minn 055 

S Dale 82»» 

into of growth. S Dak 4"* 

white, note- Minn 055 

rate of grow tii, ts. Dak . 45 

Pineapples anal \ sea. Conn Storm 59 

Pmk, French, note**, Ore 47 

Pi ait# aubtnaea notes Minn 055 

hint flat*. note-, Minn 055 

pomlemaa, notes. Minn 055 

minora. notes. Minn * 055 

m trobue, notes. Minn 055 

sylruttca, notes, Minn 055 

Pipette, new form . 388,510 

Pit experiments with prairie soils, Mis». . . . *714 
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Pithy gall of blackberries, notes. Ohio 838 

2'lagioeJnla virginica. notes, \V. Vu 042 

Plantain. laneedeuA id, not es, < tre 47 

Vt 472 

root svsl eni, X.J 40 

root ft} stern. N r *T W 

Plant and seed distribution, Cal * r, -‘»7 

bug, tarnished, notes, Ohm . . .. *39 

disease ft. spread b) means »1 seed .. 98‘> 

treatment, XI. S I>. A f*00 

faunae. notes, U. S. J>. A 007 

growth and gas pressme, relations 871 , 958 

as atleeted b\ soil water 014 

in elect ric light. N . Y. Cornell 352 
soils ofd iiler< ut pvoptrtieh 081 

sunlight and shade 314 

inversion 613 

measurements of, Is Y. Cornell 352 

lice, cabbage, notes, Utah 58 

parasites. V tab 58 

m «*gi» state, deali notion, U. S. 

I) A 84 

kerosene emulsion lor, Wis — 173 

spj) . notes, TJ. Is. D. A 20 i 

Ya 810 

louse gall, sumach, tannin in, V. S 

1). A 608 

giain, notes, V S 1> A.. . . 2)4 

respiral ion, etfeet ol l*ght .. . . 857.870 

Plants and insects, iuten elutions, V S.D.A 283 
the air, carbonic arid and o \ v gen 

exchanges 4 48, 517. 870 

collected by U.S S. Albatross f, V.S. 

DA 374 

in Indian Ttmtorj and nd« 

.pieent legions . . . 580 

on Carmen Island. U.S D A 371 

grow th of ligmfied parts 613 

horbat eons, elb*et of electro* light . 315 

niimionsto stock, S. Dak 024 

inland, structure of the assimilating 

tissues ol stems . 314 

localization of oxalic acid in 085 

sampling. Idaho ... 050 

shade lov mg, intensity of respiration 6J.3 

transpiration and absoiptum as af- 
fected by freezing 680 

tropical, preset v at ion during 1 r.ins- 

portatioii 517 

Plasmodiophora bumirw (See Club mot of 
cabbages.) 

eabjorniea , notes 380 

I'lasmopuia <p ranu , notes, N. J 51 

halxtethi, notes, S. Dak 50 

jjifffina'a, notes, }s J 51 

vitieola, (See Downj mildew 
ot giapos.) 

Plaster. (See ( \ ,\ ps mu.) 

PI euro- pneumonia, ci.uiicaf ion 227 

l’leutopogon cabfornisum,m>t('n U.S. 1>. A 051 
ref t action, notea, U 8 D. A .. 951 

Plmvs bmwieux. notes, Me 354 

Plowing to different depths lor— 

potatoes, Utah 44 

vegetables, Utah 44 
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Plowing, spring, for checking evaporation 

of soil water, Wig 122 

Plowrightia morbosa, (See Black knot of 
plums.) 

Plum, apricot, notes, N. V. Cornell 916 

eurculio, notes U. S. D. A 204 

Va 8410 

remedies, Ark 828 

Mich 417 

3S T .J 57 

leaf blight, treatment, U.S D. A .. 500,055 
wood, diseased, analyses, Mass State 44 
sound, analyses, Mass. State.. 44 

Plume-moth, raspberry, notes, Ohio 839 

Plums, analyses, Cal 918 

black knot, Conn. State 658 

Me 334 

IN'. Y. Cornell 836 

!N\ Y. State 55 

Vu 837 

brown rot, Conn. State 658 

\ t 471 

classification of varieties, N Y 

Cornell 162 

cult me experiments, N. Y. State . . 253 

fertilizing constituents, ('al 921 

shot hole fungus, notes, Va 837 

varieties. Cal 918 

Colo 653 

111 166 

Iowa 727 

La 352 

Me 555 

Mich 556 

Ten 11 652 

Utah 653 

Plum h a\ed spites, note-*, Minn 656 

Plum stone oil as an adulterant of olive 

oil 986 

7Ywsirt bnvtsicui, notes, Miss 254 

Okla ..." 354 

J’lntella vruciferartnn , notes, Town 415 

Miss 254 

Voa alpina, anahses 769,770 

notes 771 

araehnifera. (Sc * Texas blue grass.) 

argenha, notes. V. S. D. A 951 

artica, notes, U. K D. A 951 

bolandcriy notes, l \ S. ]>. A 951 

cornptessa, notes, S. Dak 925 

confmis, U. S. D. A 95X 

do it gin ui, notes, U. S D. A 951 

finilkniaua, notes, XI. S D A 931 

glumarifi , notes, U. S. 1). A 951 

hoitclUi , notes, U. N. D. A . 951 

krlloggli . notes, U.S. D. A 951 

macrantha , notes, U.S. D. A 051 

nervosa, notes, U. S. D. A 051 

pratensu, (See Kentucky blue grass.) 
pukhella var. may >r, notes, U. S. D. A . 931 

purpura wens, notes, U. S. 1). A 951 

th a rberiana , notes, U . S. D. A ........ . 951 

mi 1 lateralis , notes, U. S. D. A . . . 953 

rbdaxon mexicanum, notes, U. S. 1). A 956 

Pod blight of beans, treatment, JST, 0 . . , . « *. 55 
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Podotphftra oxycanthw, treatment, IT. S.D.A. 

tridactyla, notes, S. I)ak — ... 
Poisoning by copper on grape leave* . . . 

y©w 

Poison oak, notes, Ore 

ivy. notes, Ore 

Poker plant, notes, Minn 

Poland -China pig», tending expt 1 inputs 

Mass. State 

Pole sweat of tobacco, study, Conn. State . 

Polish privet, notes, Minn 

Pollen, coloring matter 

tubes of gyuujowpermH 

Pollination of fruits by bees. Can 

secondary effect, Me 

Polygonum avicirtare, root system, N «J.. . 

convolvulus, notes, V S. 1). A . . 

root system, X.*J . 

cwipidatum , notes, Minn 

dumttonm, root system, N.«l . 
pennfnflvanicum , root s> stein, 

N J 

Polyido* rotundus, anaiy sis, ft. J 

notes, ft I 

Polygonum mkhalinfiue as a forage plant 
I'olufhitncivm tri/olu- notes. Mass, state 

I ’omology , school at Florence, Italy 

Poplar, birch-leafed, notes, Minn 

bol leans, notes, Mum 

golden, notes. Minn 

leaf beetle, notes, Mich 

Lombardy, notes. Mum 

ftnssinn, notes, Mum 

silver, notes, Mmn 

tulip, notes, Minn 

while. notc*s. Minn 

Poplars, notes, S. Duk 

rust, notes. Mass State 

Fupulus alba, notes, Minn 

H betuli/olia, notes. Minu 

certmeuiis. notes, Mum .... 

rate of growth, S Dak. 

fantigiata , notes, Mmn 

laurifulia , notes, Minn 

monihJVra, notes, Minn 

volrHvr, rate of growth, S. Oak. . . 
purainidali*, rato of grow lh, K. Duk 


tiherica, var. pyramidal is, notes, 


Minn 655 

wobttky, not es, Minn 655 

Porcelain, passage of solutions of casein 

throng Jt 870 

Poi rapine grass, notes, l T . S. D. A 60!) 

Pork, Altai y sos, ( Jonn. Stores 5!) 

cost of production, Mass. State tw 

Portulnca oleraeca , root system, X. J 46 

Post oak coedd, notes, U. S. D. A 120+ 

Potash and magnesia— 

carbonate, analyses, Conn. State 912 

sulphate, analyses, Conn. State 902 

N.J 25 

for tobacco, Conn. State 908, 9<)9 

Potash, best form for tobacco, N . C 716 

determination 65, 11 7, 


516, 585, 580, 612, 781, 960 I 
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Potash fertilizers, experiments 762 

for potatoes, TCy 710 

* tobacco, Tvy 716 

muriate. ( See Muriate of potash .) 

sails, as insect ionics. Yt 475 

# for beet nematodes . . 615,089,970 

solution for pear tree psylla X. Y 

Cornell 475 

water soluble, in cotton seed meal, 

S.C 901 

PotasNio-platin ic eliloridc, reduction 782 

Potassium carbonate for tobacco, N. 0 716 

hydroxide, iron in 984 

iodide— 

for lump jaw of cal tie 107 

U S.D.A. 718 


nitrate for tobacco, Conn State 908,909 


phosphate, analyses, Mass. State 902 

sulphate, analyses 7s7 

Conn State... 90 J 
Mass. State ... 26, 27 

X J 25 

for tobacco, Conn. 

State 908,909 

r.y muriate for tobacco, 

X Y. Cornell 821 

Potassium sulphide for — 

antluaenoseof beans, X. Y. State 558 

blight of carnations. X ,! 54 

celery blight, Conn State f '29 

diseases, X. Y State 926 

giainrusts C. S.D.A 955 

smuts, S. Duk 50 

mildew of cucumbers, Mass State 49 

potato «.frtb, X. Dak .. . 926 

Potato beetle, Colorado, treatment N.C. .. 58 

beetles, notes, Va 840 

blight f Sec also Potato rot ) 

m Hnttany. . 694 

nature and treatment — 

Conn. State 928 

X. Y. State 250,561 

Vt 471 

IV is 170,729 

bugs, destruction by quails, U.S.D A . 668 

bulblets, (Chinese, culture experi- 
ments, Mass. State 39 

disease due to Murtospormm sp , 

Mass State 49 

diseases undetermined 490 

Vt 471 

pulp from starch factories as a feed- 
ing stuff 519 

lot, injury' by 490 

notes 533,594,872 

Conn. State 659 

Del 169 

Me 334 

X . J 51 

r. S.D.A 955 

treatment. 399, 532, 594, 861, 872, 971, 985 

Conn State 928 

Del 169 

x X . C 55 

Vt 471 
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Potato rots, antagonistic relations 400 

scab, notes, XJ. M. I). A 050 

treatment, Mieli 818 

N. Y. State 559 

. N.Dak 

stalk weevil, notes Iowa 

tuber moth, luibils, T T . 8. 1). A 

'Wiki, of the Mexican region, III .. 

Potatoes, analyses 

Conn, Stores 

assimilation of carbonic m id h\ 

bacterial disease, Del 

Otewayo, analyses . 

condition and acreage, U. S I) A 

2M,*3l 
e x p e r i * 

132 

131 

. 10\872 


920 

W 

m 

m 

984 

59 

013 

1(59 

984 

293, 


cooperative fertilizer 

ments, Me 

crude phosphates for, Me - 
culture experiments 


Colo ....mo 17 

Mass State 39 

Cull 30 , HIS 

in Franc* . .... 879 

determination of starch in 389 j 

fertilizer experiments 10h 

K> 7lo i 

La HI I 

Muli . . 817 

N.C . .. 30 1 

Vtall . . . 818 

W.Vn .- 819 

field experiments, Ft ah .. 30 

fin mih h cows, Iowa 181 

n ligation, Utah 8ls 

leaf blight, Del H>5 

physiological studies 871 

planting different numbers ot 

e>es. lud 40(5 

plantiug diflerent-Sized tub* r« 

La 140 

Mil 38 

Ctah 818 

planting in hills and dulls, Wis . 14i 

Mar viand ns. Vermont* 


Pago. 

Potatoes, seed distribution' Can . 43ft 

sprouting, metabolic changes — 871, 858 
transfer of starch in . * 871 

starch content 449 

and yield as after ted 
by starch content 

of seed 959 

‘storage, N. C 80 

sweet analyses, Oonu. Stores . ... 59 

Ivans * 175 

black rot, notes, N. J .. .. 51 

1 1 eat meat, N O. . 55 

cult tire in the l f n i t e d 

States, Md 726 

find ilizcr experiment**, Md 72H 
N.J . 39 

mold, N.J 51 

soil rot N.d .... 51 

storage, S. (' 252 

varieties, ("ole 83j 

La 145. 720 

Okla 727 

>ield.Ark 835 

tHl.igc to different depths, Utah 44 

undetermined d sense, treatment 

M ch 818 

vai leties 108 4 Ip. 872 

ran 436,700 

Midi . . * 817 

N V. State 250 

Okla 721 

Ore 819 

Utah 30,819 

W\ \ a 819 

Win 141 

yield. Ark 823 

r.siu 5oo 

as nlleeted In weight of 

seed 

PofrutiUa frurticosn, notes, Minn ... 

Pot e\pei iinouts m Spam 875 

Poudeiettc, analyses 449 092 

Poult ly, analyses, Conn. Storrs 59 

at Louisiana Stations 74K 


876 

«s? 


grown weed, Md 38,721 

experiments, N. Y. State 

. . 262 

tubers with seed ends 


manager, report, K. I 

. . m 

removed, Wis 

141 

Powdery mildew of— 


"Whole tubers vs. cut- 


apples, treatment, U. S.D. A 

955 

tiugH— 


cherries, treatment, Iowa 

. . 169 

Lll 

140 

currants, treatment, Iowa 

169 

Md 

38 

cneumhers, notes, Mass. State 

.. 48,49 

Vtlh 30,818 

treatment, Mass. State .. 

49 

W. Vn 

819 

grapes, notes, Va 

.. 838 

WlH 

1 41 

Prairie hay, aualsses, Kans 

.. 375 

Wilted or sprout e d 

soi s, pit experiments, Miss 

.. 714 

si o 1 * 222, 872 

Pratt's Food, analyses, Me 

.. 567 

plowing to different depths for, 


Precipitates, apparatus for washing 

. . 221 

Utah 

44 

Precipitation, average hourly, U. S.D. A 

.. 429 

prepare t on of seed 

222 

Preservation, of eggs 

976 

production and dislr'bution, 11. S 


manure 

.9(54,985 

I). A 

845 

milk 

.. 692 

of inside t ubers ...... 

“ 985 

Preservatives for immure 

.452,688 

respiration in 

782 

milk 

.223,088 

second crop, culture, N 0 

29 

Pressure and suction apparatus, con tin* 

growth, transfer of starch . 

959 

uous 

782 
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Pressure, tranmni’pdon through plants — 517 

'Prices of farm products, V. S. D. A 282 

Prickly ash, notes, Minn 050 

comfrey, culture experiments 

Mass. State 39 6«1 

comfroy, for pigs, X. Y. State 202 

lettuce, notes, Ohio 414 

Primrose, evening, root system, N. J 40 

Pi ionutt laticollie, notes, Ohio 8*0 

Privet, uiitfcracnofte, X. Y. Cornell 880 

notes, Minn, 055 

Prodenia lineal ella, notes, < )hio 8 19 

Pronvbt st, maxillary tentacles, l'. S, D A . 608 

Proteids of asparagus. 782 

flaxseed, Conn. State ... . 9 18 

plants, crystallized, Conn State 931 

vs beat, Conn. State 984 

Protein in barley, as alfcetod l»; time ot 

seeding 788 

corn, loss in ensiling and field 

curing, Wis 140 

food, eJleet of i n s tifti e ie n I 

supply 784 

plants, as affected b\ phosphoi h* 

acid supply OKI 

v at fatten iu rations as allVt Imu 
0 nitrogen exchange . It**!* 

Protoplasm ph\ siologieal elemi nts . aid 

Piiuiei- stimlvses, Cal 157 018 

let hli/.ing const itueufrt, ( ’al I5 V ‘ 101,919 
nutritive value. Cal ... . 100 

varietus, Cal OIK 

Pruning of fruits, W Va 728 

Pnuntx (nun tenon, notes, Cal 102 Mil 

ancnoitifoUn . notes, C.d U*2 MU 

cctroUw'uini, notes. Cal If**. 

mneata, notes. Cal 105 

demmra, notes, Cal 105 

hoi tula net, nntes Cal .. .. 102 lt>8 

ilirffirlia, notes, Cal 10"> 

japomea, notes, Minn 050 

inantumt, notes Cal 102,104 

penmylean i n, notes, Cal 105 

Minn 055 

jmmila , notes, Cal 105 

wroHna, notes Cal 105 

Minn 055 

rinumn, notes, X Y Cornell . 010 

ttitbeordate, notes, Cal 102. lot 

r ii'ffiiriana, notes, ('al 105 

* Minn (155 

Prussian agricultural experiment stations 

report far 1 S!>1 224 

schools, statistics . . . 224 

iPsenocerH* iupernotatn*. notes Mich 410 

Pmtdol$uga Ictxxfolia, notes, Minn 055 

Ptylla pyricola, notes, N. Y. Cornell 472 

TJ. S X). A 007, a>] 

tr [punctata , notes. Ohio 859 

Ptelen trifoliate , notea, Minn 050 

Pteridophy tea, Xortli American, index of 

new species, 17. S. D. A . . 37 1 

of western IYjcum, U. 8. 1) A . 84 

West Virginia 042 

PteHs (MttdUna, notes, Ore 47 


Page 

Ptomaines from Mirrocnenu* tetmgemw. . . . 1135 

in cheese 784 

Publications, agricultural, of 1 1 a 3 > 241 

foreign abstracts of articles 85, 

221,280,375 -448, 501. 

* 583, 070, 760, K5 1 958 

titles ot articles in . . . 300, 

221.313,887,448 516, 
012,692, 781, 870, 982 

of New Jersey Stations 70 

North Cat ol iua Station... 75i 
stations, list . 1 10 229, 321 , 398 153. 

524, 022 f*J9, 877 789, 998 
U. S. I* A. abstracts 77,198 276, 
871 429 498.578 000 755,844,951 

FT S D A., list 100,228,320, 

398, 153. 523, 021 098, 788, 877, 998 

Public schools ngm wit lire in 097 

I’iirrtnia anvtn <e notes U. S. 1) A 950 

baitholowi/'u notes 020 

chi <rtdtft, notes 020 

coronafa, notes, Jowa 415 

S Dak 59* 

CoaivJrulMiotcs S Dak 59 

{•tnncuhifa, notes, S Dak 50 

ifaniMuai, notes, Iowa ... . 115 

S Dak 59 

hrlmnthi, notes, S Dak 50 

wryd/A, notes Ohio 414 

mentluv notes S Dak 50 

i;ncj meet, notes IJ. S. D A .. 050 

uioafnarw#i\ notes, V S D. A - . . 950 

path lit, tudes l* S D. k 950 

jHtbtfi'nu, notes S Dak 59 

prenantfn* notes S Dak 50 

j rtinl. notes S Dak 50 

re *fh Pter, notes. C. S 1). A .... 950 

i nhi'tu re rti, notes, Iona ... . 415 

Mass M :1e 50 

spp, in Ohio 414 

notes, S Dak 50 

MibeoUatna notes t’.S. 1) A ... . 950 

tamvact Holes. S Dak 50 

m <d tv notes, S Dak 50 

a a nth m, notes. S Dak 50 

Pumpkins, analyses, Conn hlmrs 59 

varieties, Colo 852 

Piirdue Unix orsitv, bulletins 100 

notes 318 

Pure cult uie« for fei mentation of apple and 

grape must 517 

ripetPng cream . . 228,987 

of yeast, nnestigwf ions 517 

Purple bireli. noti s Minn Cat 

red vetch as greeu manure to: 

wheat 208 

Purple-leaved barberry, notes, Minn 055 

Purslane mold, notes, X. J 51 

root s> atom, X. J 40 

Putrefaction, liberation of nitrogen 875 

Pyialid of the o*-age orange, notes, U. S. 

D, A 068 

P ( \ ram alal grapevine caterpillai , notes, 

Ohio 839 

Pyrethruin as an insecticide, Minn. 932 

Vt 475 
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Pyrethrmn for cabbage caterpillars 865 

cotton boll worms. 0. S. 3). A. 204 
preparation and use, Va. . „ . . . 810 

Wye ... 173 

Py rethrum roteum, notes, Minn - 654 

PyropJiila pyramidoides. notes Ohio 830 

Pvrophosphoric acid and meta phosphoric 

acid in cotton-seed meal, IS. O 901 

Pyrophoaphoric acid and metuphosphorie 

acid, separation . . 387 

J'yrrharctia Isabella , notes, Oh io 838 

T*yrus amencana, notes, Minn 65.") 

aucuparia , not os, Mi nn 655 

coronaria , notes, Minn 655 

japonica , notes. Minn (556 

mlictfolia , chemistry ot de\ olopiueiift 440 
Quack grass. (See Conch grass.; 

Quails vs. potato bugs, U.S 1).A 668 

Quarantine against scale insects in Cali- 
fornia, U. S. I). A 284 

Quassia wash vs. kerosene emulsion, V S. 

D. A 284 

vs . kerosene for hop louse, l T S. 1) A 84 

Qucrctts alba , notes, Minn 615 

coccinea. notes, Minn 655 

macroearpa , notes, Minn 655 

rubra, notes, Minn 655 

Quince blotch, notes, N J 657 

undetermined species 401 

diseases, nature and treatment . .. 100 

X.J. 050 

fruit spot, notes. X. J 650 

Ja pan , not es, M inn - 656 

leaf blight, nature and treatment. 

Conn. State 058 

treatment, P. S. 1) A .. 955 

spot, nature and treatment 

Conn. Stab^ 658 

U.S I).A r »no 

treatment, Conn Stale.. 929 

rust, notes 406 

N.J 656 

Quinces, black rot of 401 

Conn. Stale 658 

N.«T 656 

Monilia ft uctigena on, hi. J 658 

pale rot of 401 

N. J * 656 

Jlhizopu* o ip r irons on, N.J 658 

ripe rot ol 40J 

N.J 657 

\ a tie ties, 111 * 100 

Mich 556 

Radiation, terrestrial, Colo 335 

Radish, white, notes. Me 334 

wild, root system, X. J 40 

Radishes, elect roc ultimo, X. Y. Cornell . , . . 351 

varieties, Colo __ 352 

Utah 828 

Ragweed, notes, Can 591 

C . 8. R. A * . . . v 699 

root system, N. J J. * 47 

Rainfall as influenced by the moon 870 

observations, Iowa * 405 

Rain water, chlorine in 62‘J 


Xtage, 


Ramie machines, teats, U. S. D. A 425 

variet ioa, X. Mex 411 

Mamularia areola, notes, Ala. College ...... 834 

armoraeue, notes, S. Dak 50 

arvmsi *, notea, S. Dale 56 

tulasne », notes, 8. Dak 5t, 

Rancidity of butter, effect on volatile acids. 784 

Vanunmdu* acri/t , root system, X. J 4C 

bulbomu, root system, X. J. . . . 46 

Rape, analyses, Minn 733 

as fall pasture for sheep, Minn 140 

cake, determination of \ulnc 449 

oultui e experiments, Iowa 723 

Mass State... 661 

Minn 140 

m Canada 299 

mustard oil in 973 

oil content 615 

Kaphanus raphanistram, notes, Me 334 

root s> stem, X J . 46 

Rascal loaf eruutpler in Texas, U S. I) A . 373 

Raspberries, varieHes, Can 136 

111 166 

Maas. Hatch 918 

Mich 556,917 

Minn 651,652 

< >ro 651 

Va 728 

VV is 165 

Raspberry atiihraemme, notes, Conn. Stole. 659 

treatment, N., I ... 51 

beetle, American, notes, Ohio . 839 

cane bore r, notes. Ohio 839 

maggot, notes, Ohio 839 

geometer, notes. 'Ohm , ... 839 

gouty-gal) beetle, notes, Ohm . 839 

insects, Ohio . 838 

h af roller, notes, Ohio 839 

plume moth, notes, ( duo 839 

i oot borer, notes, Ohio 838 

gull, note. Oh io 838 

saw fly, notes, Ohio 8,78 

Rations deficient in albuminoids, results of 

feeding 986 

feeding, calculation 6 

N. C 935 

for dairy cows, AVis 740 

Rattle box. notes, S. Dak „ 924 

Raw cot ton seed, digest ibilit y. X. C 736 

vs. steamed food for pigs, Can .. .. 441,512 

Reciprocity and agricultural exports 578 

Red cedar, notes, Minn 655 

clover, American, characteristics 875 

analyses, La 646 

culture experiments 4# 

La 646 

Miss. 248 

rotation with wheat 872 

elm, notes, Minn 655 

grain beetle, notes, Md 263 

maple, notes, Minn 664 

mulberry, notes, X. 3T. Cornell 553 

oak, notes, Minn 635 

pine, notes, Minn 055 

scale, notes, U.S. D. A 20 
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Red scale, parasite, new species, V S/D. A . 609 

spider affecting violets, notes, ft . J 54 

turnip weevil, notes, Can 487 

vetch as green manure for wheat . — 208 

Red -herried elder, notes, Mmn 056 

Red-humped appl entree caterpillar, notes, 

Ohio . , , WH 1 

Red-legged locust, notes, 0. S. IX A 7(H) j 

Redtop, analyses, 769. 770 - 

La 646 j 

Miss 218 j 

Yt 475 ! 

as a forage plant in Sweden . 770 | 

culture experiments, Mass State . . 18 

Miss *248 

Red-twigged dogwood, notes. Minn 065 

Redondft phosphate, tertilifcing \aliu* 222 

Reducing sugars, determination with alka- 
line copper solution 082 

Reed, common, notes, Minn 658 

vhi legated, notes, Minn . . . , 653 

Reforestation of mountains arid drying up 

of st teams . . 872 

Reichert • Meins! method for butter anahsis 613 


proeess for lmtter and othei fats . 31(5 j 

Reindeer moss, analyses 1)72 , 

Rennet, use of different amounts in cheese- 

making ft. Y. State 949 ] 

Rescue grass, notes, Mias 218 ' 

Ream and oil duets, origin 876 < 

wash for pear tree pe^ 11a, N Y. Cor- ; 

nelt 478 i 

Respiration in potatoes 782 J 

intensity of shade lo\ uig plants (>19 
inter molecular, in plants. . 221 I 

of plants it) sunlight and I 

shade. .314. 876 j 

observation on .. 517 . 

ReMnonporaphmosa, notes, Minn 655 I 

RhabdiU*, sp., in asters. Conn. State 9 to ' 

Rhanmose, feeding experiments vut,h 516 ; 

Rhtmnus eatharticvs, uotes Minn* t>.>6 | 

Rheumatism in horses, ft, D.ik 749 ! 

fchntmatobatetrUeyi, u. sp., notes, 1 T .S*I) A .81 666 j 

Rhtzoput nigricans, notes, Ala. College ... s‘,2 

on quinces, ft. J 658 

Rlidffe Island Station — 

* additions to equipment 242 

bulletins 247 337, 465, 715, 745, 617 


report . . . .242, 244, 240, 250. 253, 251. 2(52, 2(53, 275 


Rhoditea radicum, notes, Ohio 8.18 j 

Rhododendron, spp„ notes, Minn (V>« j 

Rhodymenia pahnata, notes, R. I 715 j 

iLhopohotavaccinutna, notes, YTis 888 

Rhubarb atoms, analyses, Conn. Storm 56 

varieties, Mich 556 

Rhus fiotinus, notes, Minn 656 

divert Cloba, notes, Ore 47 

glabra, notes, Minn 65 j 

toxicodendron, notes. Ore 47 

typhina, notes, H inn . ! 656 

RJnjnchitee bicolor, notes, Ohio 886 

Rhynckaphont, ». gen. it sp., notes, U. S. 

I\A 852 

Rhytisma OceHnnm, notes, S. Dak 56 


J Ribbon grass, notes Minn 

weed, notes, R. T 

Ribes alpinmn, notea, Minn 

avreum, notes. Mi mi 

ft Y. Come!! 

gordonianum , notes, Minn 

Ru*e. analyses, Conn. Storrs 

birds, notes, XT. S D. A 

blast, white, notes, XJ. S. D. A 

corn, Egyptian, culture expi r ijnents 

La ' 

cultivation, production and dislnhu 

tiou, XT. S IX A 

< nlture experiments La 

din uses, X). S. IX A 

feed, art itieial digest ion 

gnib, notes, l v S. T>. A 

lei tihyer tests 

Hold experiments 

rust notes, IJ S. I) A 

soils of North CdioJina, U. S 13. A . 

South Carolina, I T 6. I) A 

stalk borer, notes, 17. S. 1) A 

starch manufacture 

water vvee\ ll, notes, XT S T> A 

Rteha , dsnhxi ecabra, notes, Miss 

Ripening of apples after picking 

cheese, abnormal 

Ripe rot of grapes, notes Miss 

quinces, notes 

ft.J 

Rittenbaeh maple, notes, Minn 

River water, analyses, Cal 

Ro.nl dust, pulveiized, for i berry she* 

"Mii’h ‘ .. 7 

Road making, methods 

Roasted eotton seed, digestibility, ft. C. 

Robin, tood Ohio 

Roh nut psrvdaeacta. notes, Minn 

Robust locust, notes, X 1 . £. D. A 

Rock elm, notes, Mirn 

Rocket, t \ elloAv root system, ft.J 

Rooks action of iron oxide in 

Rock weed, Hat-stalked, anah ses, R, 1 

note*. R I 

round-stalked, anal> ses, It I .. . 

notes, R. I 

Roek\ Mountain locust, notes, Ohm 

XT. S. I) A .. 

Rirxtelw aurantiaea , notes 

* ft.J 

Rolling effect, on gevminationoi* barley ami 

oats. Win 

water content, of soils, 

Wis 

yield of barley and oats, 

AYis ! 

Root blight of sugar beets, cailiolie acid tor 

borer, clo\ er, notes, ( ’an 

giant, notes, Ohio 

raspberry, notes, Ohio , 

crops, culture experiments 

\V\ o 

machinery for culture 

endodermis, cell- well st nation 


Page. 

051 

715 

656 

656 

617 

656 

56 

818 

848 


615 

847 
145 

848 
87 

848 

518 

787 

848 

850 

818 

848 

688 

848 

248 

518 

785 

551 

401 

657 


120 

116 

78(5 

736 

418 

655 

7(50 

655 
46 

(>14 

715 

715 

715 

715 

886 

760 

400 

656 


121 


121 


121 

518 

437 

816 

838 

<593 

825 

989 

87U 
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Knot feeding, vertical ex (sent, WW. , - 1$8 

gall nematode of tomatoes, N.Y. Cornell $33 

raspberry, notes, Ohio HJd 

galls of cotton Ala* College., 835 

graft lug, whole and piece root , 111 . . . 100 

growth of plants 222 

knots on fruit trees, Cal 562 

grapes, Cal 563 

maggot, squash, notes, Colo 58 

rot of alfalfa, notes, Tex * 470 

beets, notes #70 

cotton, pure culture 400 

peas, Md 44 

tubercles ol Legxxm t twite 206 270, >)8H, 876, 084 
• Conn. tftorre . 15 

e fleet of hu- 
midity on 
tile develop* 

ment 084 

gas exchanges 506 
peas, dimorphism ...*...215 517 

physiological function 276 

Hoots and hay r* corn silage tor cows, Can 440 

of tobacco, analyses, Va 31 

weeds study of,N..T .*....!, 47 

cs, d tied food, U tab ... 485 

Hoot worm, Sent hern corn, notes, Ohio ... 8 11) 

/lota Manila , notes, T7. S. T). A 009 

Hose chafer, notes, N J 50 

Ohio 839 

Va 810 

leaf roller, notes, Mich 416 

of Sharon noire, Mum .... €55 

sawflicH m the Vailed Hinton, fLS D A. 372 

siaH*. notes, Ohio 8)9 

slug, notes, IT. S, D. A * 372, 852 

wild, notes, U. S. I). A 699 

Hose worm, bristly, notes, XT. H I). A 372 

curled, notes, U. S. J), A 372 

Hoses, diseases, notes, N.J 53 

Kosinweed, notes, tl, S. V. A , (W9> 

f notation experiments, La — * . 145, 316, 723 

Md . .. 38 

Hot, bitter, of apples, notes, Va 354, 837 

black, of grapes, notes, Coiju. State . 658 

Tex 658 

Va 838 

treatment, Ark 828 

Del 167 

IT.SDA. 501) 

quinces, holes 401 

Conn. State. .* 658 

N.J 656 

treatment, Conn. State 92o 
sweet pota t oc» ,t rwutmen t, N . C 55 

brown, of cherries, notes, Va. . * 837 

grapes, notes, Conn, State 659 

VTis 720 

plums, notes, Conn, State .... 058 

Vt 4 U 

stone fruits, germination of 

fungus, N.J. 52 

notes, N.J 52 

, frflit, of tomatoes, N. V. Cornell * 550 

liver, of cattle, notes, Ark 740 
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Hot of apples, Bordeaux ififxtnm tor, Xy , . *059 
lettuce fungus causing Mass. State. 47 

* peaches, treatment, Del — 109, €35 

tL8.»,A 600 

peas, root, Md — * * 44 

potatoes, infury by . . * , . 400 

notes 003, 594, « 

Couu. Stute. ..... .... 030 

Del 169 

Mo $u 

N.J 51 

TT.WD, A 055 

treatment 399, 592, 

594, 861, 872,071,983 
Conn. State 928 

Del...* im 

N.C....„ 55 

Vr 471 

tobacco stalk, lessened byfertihzera^ 

Va... gg 

tomatoes, t reat incut, N. C 55 

pale, of quinces, notes . * 401 

ripe, of grapes note**, Miss 551 

quinces, notes 401 

N.J 657 

root of beets, notes 970 

stem, of eggplant*, N.J 5] 
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A* htzo eras pmatu^ notes l’ s I) \ .. 172 

Schizura. ipoimew, notes, Ohm « >8 

unironiifi, note**, Ohm bJh I 

School id forestry riant ♦ . 781 j 
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in Germany 702, 70,1, i 

Seelhiuj rot «»f cotton Ala. Gollvgo 

Seeds, iibstrm is of articles 5 

adulterations 

ami plants, distribution, Cal 

cabbage. E istern «?. Western grown, 

Me 

distribution, Can 

in Alabama ............. 

of plant diseases by ... . 

germinal ion in soil containing uoppoi 

aulphafo, N. V SI ite 
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localization of oils in gemination .. 



mmx OF SUBJECT 


1071 


^ Pa??e. 

as of, gropes fttid drop**, influe nce on 

formation of flesh 783 

tomato, from oarl> *>#, lute fruits, N. V'. 

CorlaelL. 594 

tomat o. green vs. mat ure, N , V. Cot null f> 10 

Wis .. 540 

vegetable, germination t out a. Onri . . . 4:50 

>vater con tout as alWling gomima 

i lion and le roping qualities 091 

sveed, collection tot 

j* seepage waters, return of. Colo 808 

j { $Hi(ndiia Mhb 410 

Oil in . . . HiH 

iSepwator, Berrigan, touts. N. V. Cornell . 862 

«kim milk fur calves l o\\ a . . 73q 

1 Separators, tests - . . . - 01 ft 

Del 183 

N. Y. Cornell 3«3 

Pa 304. 7»l 

pt fbn j w t ifohii notes, Oh So 899 

^if/tona awpHopAidi*. notes, U S, D. A 950 

aAclfiptodicolih notes, S. Dak . . 5u 

atrijjtrc#, notes. S. I)nk. 5«> 

ccrafHfta. notes, Va ... . 8 i7 

diunthi on cai mil ions. N A . . M 

' srijienmfis. notes, S. l)ak .... 50 

taritfrfrobf, notes, S. D.ik 50 

»* U’vfust\nna, notes, f*. S 1)A. 050 

irt<mi>/>ow, note# C. N 1) A 956 

,t\ notes. S l >u<v 5u 

* petMtseUni, \ar, apii. imtis N \ 

1 State. ... 0 ‘j<; 

pt MpineU<i‘, notes. IT S. I> A . . i*6‘» 

intlffifvuonnn.nnU"* S Dak ... . 50 

pntat, notes, S Dak . . 50 

Https, notes, S l)ak 50 

f m/n t noto»^S Dak 50 

' rvdbccUfr, notes, S Dak 50 

rwnth’Mf, notes, S' S D A . . 950 

ninth* on l upturn srotodn Ohm 4U 

ap , notes, Mass State . . 50 

on ebi> Mint hem urns N.»> .. . . 54 

Ae< <m ; ut won, notes Ohio , I'.. ...... S3) 

Serieultural obflerv atones lit ltah 2 *,<> 


station at Pntliui, Xtut> 237 

Souatlella, culture experiment*. La . ... 040 
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V S.D.A 699 

root system, NT J 46 

Mujtotulf, lumheeH. AN is 173 

Shoot*, scalded, ti .inspiration 813 
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Sisymbrium eanesrAnt, notes, ’N. Dak 107 

oflUinal<\ root s\t>fem, N,.J 40 

Sitodreyapanicm, food plants. IT. S I>. A. . 373 

injuring hoots ami shoes, 

V S. I> A 285 

Skim milk, analyses Mans. Stale 08,75 

Vt 48(5 

cheeses, analysis 988 

m nufaetnre, ft. T. 

State 948 

fat in, ft. Y. Cornels . 302 

for chickens, 7s. V. State 202 

eolia, Iowa .... 421 

from colostrum, anahsis, v't .. 488 

separator, for < wives, Jo wa . . . 739 

sour vs. 8 wet t fur pigs, Vt — -184 

with ground or uneround grain 

for pigs, Can 512 

Slaughter tests and quality of meat 310 

Slender rush, ana vses , 769, 770 

Slippery elm, notes, Minn . * . . 635 

Small fruits at, Colorado substations 352 

culture experiment's, 7*. V. 

State..* * 253 

varieties, K.Y. State 253 

Smartweod, root system, ft . J 40 

Smneiinthvs ‘jemiuptits, nob s, Me 854 

Smoko hush, notes, Minn * 636 
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toxturo as afleoted b\ fertilizers, Md. 18 
tillage as nth rtMsg u*tu n ot iertfllxeis 640 
tilth as aileclod bv tunc of plowing, 


typieat, of Murvloud 39 

undetermined i onstitutent of 222 

wutoi’ »t\ ail ihlo to com, Wis 128 

content after prolonged drought t»71 
as afloc ted l »5 fallow- 
ing, Wis . 1*25 

Soja beans, analyses, Kaos 154 

Mass. State 66 

culture ex]wrimciitH, KAn* 154 

La. ..140,646 725 
Mass State.39,661 
green, for milch ctwa, Mass. 65 

State variedcR, Kans .... 154 

bean silage, digestibility, K. C 736 

Solatium earohurrmt root system, N..J ..... 46 

n ttmtum, root a t \ stem, N, J 47 

tuberomm var. boreale, notes, III . 617 

Soldiei bug, handed, notes, N. 0 58 

tbicK-thighed, noU s, N . C ..... . 56 
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Solmopmftiffax, notes, < >bio ...» * . . 888 

Solidago m nadenn», » ©tea, V. S. D. A . 690 

nemo rails, notes, l\ S, D. A 099 

ruffow, notes, IJ. S I). A . . * 690 

spp. notes, JT. V. Cornell . . 820 

Son thus olenma, notes, Oit 47 

i oot ay at «im, X. «1 ...... 46 

Sore shin of cotton, Ala. College 832 

Sorghum, analy sos, Ivans 721 , 722 

La 722 

Minn 143,144 

N.Y State 25b 

17.S.3). A 952, 953 

and eotn. field experiment*, Mil. . 36 

Chinese, field experiments, Md. 36 

condition, August, 1892, U. S 

IX A 2*3 

culture experiments, A r"k . . , . ... 821 

Can 4t7 

Colo 346 

Jliss 248 

R . 1 231 

r.S 1)A . . SI 

in Kansas, V R. D. A . . 0.71 

Louisiana, U. S. D. A.. 971 

effect ol frosts on sugar content, 

M inn 112 

find ilizer experiment#, Rails 722 

X.Y State. 270 

field experiments. V S. D A . - , 051 

for pigs, N. Y. St at/ 262 

steers, Ariz 030 

SortihvfH hu’eptnse notes Minh 2 is 


Sorghum, inipiovement by seed selection, 

Runs 

juice, defecation, L S, T). \ 

keeping quality, 17 S, D A 


seed, analyses, Kn ns 17,7 

ftintp l mum fact me D.S D. A - 074 

suckers, sugar hi, Minn H2 

sugar, manufacture D S.D. A *1 

varieties, Kans . .. 721 

La 615, 722, 725 

Minn, . 142 

JVfKs. 218 

* X Max 411,824 

X. V. State. 250 

* yield, Aik 825 

in 1892, V K IX A 300 

Sorrel, notes, On* 47 

root system, X.J 46 

South Carolina College notes 618 

rock phosphate, analyses, 

X. »T ' 23 

for peas, Me J32 

turnips, Me 182 

Station, bulletins .248, 901, 902, 915 

notes 220,018 

South Dakota Station, bulletins 44, 56, 170, 

243.829, 924 

Southern blight of tomatoes, X A" Cornell . 550 

cabbage butterliy, notes, M iss, . . 251 

corn too t worm, n otow, Ohio 839 

Sow thistle, not ©a, Can 501 

Ore... 47 


Sow thistle. root system, X.ff 46 f 

Soxhlet’s extractor, modification 870 h 

Spain, Agronomic Station of, report. . H73,* 

Spanish peanuta, culture, La T4 

Span worm, currant, notes, (Join. . . — 

pro valence, M ich .... T 
gooaeheny, notes, Colo . .. 

Spawning of oysters, X. .1 „ 7*8 

SpeurgrasH, nnaly sea .769, 77^ 

art a forage plant in Sw odou 77| 
Speed. indicator for centrifuges ...» , fit# 

Speedwell, root system, XL «T 17 ( 

Spetyula ctrnmrhr, notes, Mich S2L 

Spermatozoa of Ohara- frayiVn, st rue tun - 692, 

SpermophUu* frsniklmii, notes, W$yp , ", 862 
Sphacefoma ampehnum, notes, Conn. State. 650 
Va 838 

Sphii'Mla fittf/a* on, nature and treatment, 

Conn, State 0,>' 

</nxnifph<a, notes, A la. College, .,"31 *8 

Sphmrt'ti vha-tv, notes S. Dak f 

Sph&ropsu i inttlonnn notes P' 

Coun. State .. 03s It. 

N.J 67 

Sphm'othtca mui surer, note* S Dak — C 

pan noun, notes, K. Dak .... 3i 
Sghenophamx srulphlm notes X.3 ..... 7 

icttfytih*, treatment X d. . o'! 

ochreux, notes, Iowa .. 41' 

partfuhut, note*, Iowa . . . i 1. 

Sphliu gordins notes, Me . . .'13 1 

Sphinx, moth i, notes, Me 35i 

vSpiios, adultciation 38V 

evumination 88S 

Spidei wort, notes, Minn Oat 

Spiders, harvest, notes, IJ S, 1) A 85. 

Spinach, uiutl^HCH. Conn Stores 51 

culture experiments. Mass State 81 

electro eultme, X. Y. Coi m 11 . . 3*1 

SpimlU* tret% notes, A! inn 63, 

Spina douylauu, notes, Minn Hot 

hppeneijoltfi notes, Minn 656 

pipanica, notes, Mum G5 

yosiktea, notes. Minn 67< 

lanrndata , notes, Minn 65f 

oho rata, notes, M inn 0f 

persV'a notes, Minn 6.V 

pi nn\t<>lta, notes, Mnm 6f8 

sorb if oh a, notes, Minn 651 

van Ubntli , nott*s, Mi un 63« 

tfunibergh, notes, Minn 65t 

Spireas tor ornamon till purposes, A! inn 65 

Spirillum iti water, n. sp 69. 

Spirillum lute uni in the soil 44 

Spirogyra, study of nucleus and nucleolus. 69 
Spittle bug, square, notes, Ohio.-....,,.... 82jf 

Sponge and sand filters foi tnlfk 08 

Spot . brown, of apples. notes, V'a .354, *',f • 

diaeaso of apples, notes, Vfc 

cherrioM, treatment, la ... . t» 

currants, treatment, la H 

leal, of celery, notes, N.Y. State — . • 0: 


quinces, treatment, Conn, State ftj r 
of quinces, treatment, IT, S, IX A. . . . 51 

Spray ing appai*atu ft, description , Ark 
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Rage. 


raying apparatus, description, Oal 564 

Conn. State 659 

Mo 5H1 

Md 43 

N.J 57 

N.Mex , 840 

N.C 05 

N. I)s»k.. 171 

Va 838 

Win .. .171.73 

. calendar, Conti. State 059 

expei in ontb on grapes, Ark . : . 62-1 

, Spreading panic. notes, Miss *48 

l Spring cankmvorni, notes, Mass, Hat Hi .. 061 

- plow ijc, condition, U. S. 1>. \ . .. 007 

' lor destroying eoitmi boll- 

norms. U, S I). A ... 204 

. water, analy ses, La 244 

jgpvoutcd seed potatoes. 222 

iruco, Black II. 11s, notes, S. Dak . 820 

rate of grow tii S. Dak 45 

notes, Minn 655 

Colorado blue, notes,. Mi an ... . 055 

Douglas, notes, Minn 0'5 

Enulcnmn. s, notes, Mi mi 655 

K on\ ay, notes, Minn 655 

white, notes, Minn 655 

nuge, root system, N, J 46 

pnrn , i it! t lire, M teh 821 

lor green manuring, Midi. . ... 822 

Hu uu sit boier, destruction ol eggs, N .1 56 

nature of eggs. N. 3 

bog, treatment, X. C 5s 

» root maggot, notes Colo . . . 58 

mmM, globulins of, Conn. State 931 

Hquashes, anal v sea, < -onn. St orr* 50 

; varieties, Colo 352 

- Mich 828 

Squirrel-tail grass, notes, U. S. I). A 099 

^qun rels, ground, notes, Wyo 802 

Hue by okc in tubers of Utaehys tnfmifnu . 

deteimimition . .ill 

StucliyH tubers, culture experiments, Mass 

Static IP 

'hnghoni sumach, notes, Minn 656 

tyngmospora baecharidts, notes, U. 8. 1). A . P>6 

/talk blight of celery, notes, N. V. State . . 625 

« Ik borer, not os, Ohio 826 

Vive, notes, U. S. 1), A 848 

rot of tobacco lessened by fertilizers, 

Va 32 

'phjifovoccm pyogenn an rent, antisepths 

oi, Va 74 

fell, analyses, Conn. H orrn 59 

a* food 380 

content of potatoes 440 

seed potatoes?, effort on 
yield and starch con- 
tent of crop 959 

determination 313 

digestion 518 

effect on composition of butter, N. H. 603 
factory refuse as a feeding stuff . . . 519 

feed, kiln dried, analyses, Conn. 

State , 935 




! 

! 


Page. 

Starch, for fixing iodine 313 

from ncc, man ufuet tire 988 

m plants, solution 388 

potatoes, detenu inafion 389 

sprouting pot atoes, ti ansfer . 871 , 959 
non -cry stallizable products of dias- 
tase action 516 

preparations, exam umf ion 389 

products, oxidation 313 

n fuse, analyses, Wis 17 1 

Station at Asti, Italy .... 236 

Dahme, G« i many, report tor 

1891- '92 224 

rinmiee Italy 235,237 

I'm! i ltal,y 236 

Lodi, Italy 2.6 

Modena, It ul\ 234 

Padua, Itah 237 

Paid mo, Italy 235 

Pima, Italy . 237 

Kegenw aide, <P*nn,iny , report .. 989 

Rome Itah 235.238 

Tin m, Italy , 234 

V mime, Italy 256 

foi u pression <*t netuaiodis Halle, 

report «i7p 

ut Roumaitiu 325 

atatislies. abstiaetb of artielos. . 70.197, 
275.369, 128,406,577 065,754,919 

\voik**r.s, aitu h s b\ 870 

Stations and colleges in the l in tod States, 

organization lists, U S. 1> A. 203,954 

in Portugal 32 j 

Prussia, r< port for ] 891. ... 224 

Sw ©deu, work during 1891 . . 777 

Statist man, report, U. S. D. A 578, 850, 957 

Statistics, 1 h\ boon. V. S. D. A . . .77, 203, 2,82, 429 

500, 578, 675, 162. 847, 818, 859 956, 95 

Steamed nt taw lood tor pjgs. Can 411,512 

Steam m hot water for gieeuhouse hunting, 

N Y. Cornell ... . 348 

stearate, for milch cows, t licet mi huttei, 

K. H 664 


Steatite, powdered, for lent spot of quiuce.s, 


Conn. Slate 929 

Steers, eoru silage tor, Ind 154 

digestion experiments, N". C 736 

feeding evpeiimeuts 008, Ml 

Ala Cunebiake 254 

Ariz 930 

Can 440 607.008 

Ind 154 

Kans 475 

Md 38,69 

Mass State 67,478 

t 7 tali 738,841 

inoculation with tubeieulm 9K7 

of different agea, economy of feed mg. 0o9 

roots vs. dried food for. IJtoli 485 

silage vs. dried food lor, Utah 758 

soiling, Utah 355 

storage of albuminoids by, Md 70 

*SY egvnospo * a spin acea\ notes, S. Du k 59 

Stslla na media, root system, N,d 40 
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■Stem gall midge, blackberry, note#, ( )hlo ... 8B9 

rot of eggplants, notes, ST. *T Si 

Stenobothrm i mamUpennit on cranberry 

UogmNJ 565 

Sfc 2 >k<timnt$ dentatus, notes, Ark 749 < 

Sterilisation of milk 784 

Stiokseed, root ay stein, N. J*. 46 

MtUm^wra varnepttna, notis. U. S. 1> A ... 956 

Stinking eraut of wheat, prevalence, Ohio , 345 

treatment, I ml . 543 

Btipa corvnata, notes, V. S. D. A 498 

m&nmg, notes, U. S U. A 49H 


Hnffii, notes, U. S. 1). A, , 4(ra 

occidental! a, notes, U. S. 0. A 498 

paruhii notes, U. S 1).A 498 

setiffera , notes, 1’. S. D. A 418 

npartea , notes, U, S. 1), A 699 

spnio&a, notes, U. 8. D. A 498 

still mani, notes, U. S. D. A 498 

striefa , notes, TJ. S I). A * . * 4*'8 

Stock diseases in Florida 300 

feeding go Ule, N. XI 665 

X. 0 IMS 

melons, analyses, Kans x . 175 

Stone fruits, brown rot. (See lb own rot of 
stone fruits ) 

Stomata on hickory caused by PhiV >vrra, 

L T . S. I>. A HJ 

Stover, com, analyses, 51 ass. State 177 

.Minn . 7T.1 j 

sweet corn, nnul> sen, Mass Mote . . 177 

Straw berries, anai> sos, (loan Stores 59 

< ti Hurts K.«i 917 

nitrate of soda lor, X. J 42 

varieties, Del 112 

111 1 00 

La 145 

Aid 43,728 

Mass. Hatch 91b 

Mich 555,917 

Minn 651,052 

Mo 112 

N. Y. State 352 

Ore 650 

K.1 917 

Wis 165 

Strawberry fahe worm, notes, Iowa 415 

leaf blight, nature and treat- 
ment, Conn. State . . 659 

roller in Kentucky, (\ S. 

D. A 84 

rust, treatment, X . ( J 55 

sbrn b, notes, Minn . . 655 

slug, green, notes, Iowa 435 

wwvil, notes, Del 415 

Ohio * 839 

U.S.D. A 688 

Streams as affected by reforestation of 

mountains 872 

Street and house sweepings as a fertilizer. 222, 51 8 
Streptococcus and typhoid bacillus in man 

and animals 694 

String beans, analyses, Conn. Storrs 59 

Stringy milk, nature a ud prevention 519 


PflgA 

Striped melon beetle, notes, 0kl* ,* . . * 654 

Stripping com, Uu 868 

Strontium, barium, and lime, quantitative 

separation ........ 982 

Subi rrigation for greenhouses, Ohio 413 

Subsoili ng for corn, Ga. ........ . 808 

Subsoils, analyses, La . . - , . * * 244 

number of particles per grain, 

Md 20 


Sucrose with dextrose and levulose, deter- 
mination 388 

Suction and pressure apparatus, continuous 782 

Sugar, analyses, Conn Storrs 59 

and acid in California fruits, Cal .... 920 

beet crop, effect of weather. 983 

dittus.on residue for farm ani- 
mals 986 

industry, iutroduotton into 
Gothland 693 


j nice, puri Heat ion 988 

root blight, treatment 618 


seed, distribution, 17. S. D. A .. 81,671 
germination as affected 
b} character oi seed bed . 59i 4 

intermittent tempera- 
ture 590 X 


tops, anal \ sen Kaiin .. .. 375 

Web noun, notes Nc»hr, 839* 

U, S, i). A ... 674 

Sugar beets, unalj ses, Gan 437 

I ml 822 

Iowa 144 

Kans 375,722 

Muss. State 64,177 

Mimi 144,723 

JS.Mex 82 1 

Ore 723 

K.I 242 

U.&D.A . - .. 79,071,672 

Wyo 618 

culture in Colorado 316,617 

Indiana 822 

Iowa 144,725 

Kansas 722 

Massachusetts . . 661 

Minnesota 144,723 

Oregon 723 

Jihode Island 251 

the United States. .78, 071 

Wisconsin 145 

Wyoming 64$ 

cost of production, 0. ft D. A. 673 

digestibility, Mo 516 

fertilizer tests 226 

for nailob tows, Iowa . . . . 161 

pigs, Con , 441 

insects affecting, V, & L). A . 203, 674 

loss in dry iug, U, S. D. A 81 

methods of analysis — l v ... . 38' 

nitrate of soda for . * 872, 98fcj 

parasitic disease. . - 673 

Phoma betmm.. OllJ 

planting at different dates, U. 
6.D.A 
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Sugar beets, planting at different distances, 

U. S. 1>. A 80 

plowing to different depths for, 

Minn 144 

propagation without seed 985 

removal of loaves 967 

second > ear’s gi o\v t h ........ 209 

storage, U. 8. IX A 672 

sugar content as affected by 

phosphatic manures 618 

time of harvesting, V. 8. 1). A 80 

varieties, Can 4J<» 766 

Iowa H4 

Mass. State 89 

Minn 729 

JK. Mox 8-4 

IT. S T> A . . 80 

V 9 . mangel* wurmda Jor iuil< h 

cows (Jan 440 

yield and food value per aeie 

Mo 508 

pei am\l r S. IX A . . 670 

cane, anal v so*, La . . - 145 340,722 

borer, Hast Indian. V 8. 1>. A 284 

notes U.S. T) A . . 8">2 

condition, 1802, V S 1) A ..28.* HI 
culture experiment* Aik. .. 821 

La.. . 145 

disease, 11 . S. 1). A 87.$ 

field experiments 7»7 

inserts in Istov South Wales, 

17. S 1), A 284 

pin borer, XJ S IX A 285 873 

varieties La 340,722 

content of sorghum, Mi nn 142 

crude, storage 980 

detection by means of a n.ndithol . . 221 

determination by Folding's method 516 

determination by Ost’s topper solu- 
tion 612 

front pear pectin 612 

in beets, dttenniuution 602 

xmlh, formation as ntlet t<sl bv 
pilocarpine and phloiid/m 781 

now wine, determination 981 

tomatoes, determination, N. Y. 

Cornell.... 802 

tirlno. determination 221, 313 

Invert, effect of lime and alkalies .. 988 

making, alcohol method, U. S. JD. A . . 81 

from sorghum Ark 813 

La 722 

, TJ.S.D.A . 81 

sugar cane, Ark 843 

La 722 

maple, notes, Minn, 054 

meal, Buffalo kiln -dried, analyses, 

Cornu. State 935 

of milk, action of enzymes 684 

osmosis in the manufacture 984 

product ion in Sweden 695 

Sugars, choraeteri Ration ............ ...... 313 

determination of water and tish in 221, 388 

reducing, determination with ol ka- 
lian copper solutions 933 


Page. 


Sugars, report on methods of analysis 118 

in mushrooms 614 

Sulla, culture experiments, X.a 648 


Sulphate of ammonia. (See Ammonium sul- 
phate.) 

copper. (See Copper sulphate.) 
lime. (Sec Gypsum.) 
potash, ( See Potassium sul- 
phate.) 

pot a^h and magnesia. (See 
Potash and magnesia 
sulphate ) 

Nulpho-steatite, powdered, for grain ruata, 


L S. T). A 055 

Sulphur and tobacco nuxtuie, analyses, 

X.J 25 

t xoiot Ion, effect of muscular wm k . 784 

tlowers, lor grain nixts, U. 8 . IX A. 955 
for California vine disease, U. 8 . 

IX A 499 

fumes for lettuce mi It low, notes. 

M 472 

powdered, for apple at <ih Wis 170 

ctl«r\ blight, Conn. 

State 929 

Summit, common smoot h-lcafed, notes, 

Minn (556 

cut le il» d notis Minn 656 

plant Ioiih gall, tamnn m L. 8 . 

1). A 608 

staghorn notes. Mum 656 

Smmuei iape, < ultiue, Mass Stale 661 

sephcaMuiu. of Rattle and !• csip., 

Nebr M3 

sunflower, culture. La 725 

peienmul double nofi s M nil . 654 

seedcake foi imhUeous isp 508 

oil as an adulterant oi olconuu- 

gariuo 986 

Superphosphates apparatus for cXfriu t‘i.g 692 
piepaiutmu fiom phos- 
phates neh in non . . 388 

Suppuration, bacteriology of 868,873 

Surf.net moon o! solutions, Md 17 

8 nrxoung in iechn ml instil up*, ol Italy , 330 

Swarming of bees, prevention, IT S IX A 831 
S\u dish experiment stations, work during 

1891 777 

herd milk, fat content 77 $ 

soils, ana Is soh 693 

Sweepings from streets and house* as n fer- 
tilizer 22 $ f>t 8 

Sweet clematis, European, notes, Minn 656 

clover, culture experiments, La 646 

Mass. 

State. 39,661 
Miss .. &48 

green manuring with 315 

leaf mox omen t 522 

notes, Oro 4.7 

root system, N.J 46 

corn analyses, Conn. Storm t »9 

Mass. .State .......... 39 

fodder, digestibility, Me 5U9 

for silage, Maas. State 69 
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Page- 


Sweet eom. planting at different distances, 

m* * is? 

silage, analyses, Maes. State 177 

stover, analyses, Mlasa. State. .. ITT 

varieties, Midi 828 

Ore - - - ‘ 050 

Utah 828 

yield, Mann. State* * 80 

anil food value per acre, 

Me 508 

pepper bush, notes, Minn 655 

potatoaawfi v, description, U. ft 1). A 972 
potatoes, Conn. Storrs ... . 59 

Kans 175 

black rot, notes, N. J f»l 

treatment, N.C\ . . 55 

culture in the United States, 

Mil 726 

fertilizer experiments, Mil . . 726 

X.J. 59 

mold, notes, X. J 51 

soil rot. notes, X.J 51 

storage, S. (' 252 

vmieHes, Colo 252 

Lu 145,726 

Oh la 727 

yield, Ark 825 

vernal grass, null nre experiments, 

Mil 28 

Swill ashes, analyses, Mass. State . . 093 

Swine (See Pigs,) 

Symbiosis as ailed iug growth of legumes 

Conn. Storrs w 15 

tfytophoricarpin raeemo- it s\ notes, Minn . . . 656 

Kynchlova gfaneana, notes, Ohio . . . . 899 

Nyneta albida. notes, U. ft I>. A . . „ . 2M 

Kprinpa rulgans, notes, Minn 656 

fy/rphwt amerieanuK, notes, Mich 417 

Tall fescue, analyses, Vt 475 

culture experiments, Md* ... 98 

meadow oat grass, analyses, La . . . 646 

Tamarack, notes, Minn , * - - 654 

Tam worth pigs, feeding experiments, Mas* 

State 66 

Tavacrtvm notes, Minn — 054 

Tan bark, spent, analyses, Can , 496 

Tankage, analyses, Ala College . .'>'27 

Conn. State .. .. . 902 

Mass. Staio 26 

Vt..., 465 

Tannin, determination by Gantter method- 314 

In African plants 108 

oatiaigiv roots. A nr 805 

sumach plant -louse gall, t\ ft 

i). a m 

Tansy, notes Minn „ 654 

N.lhih 167 

Taphrina fleformavtt, notes, Va - 837 

Tamracttm officinale, X «J 45 

Tare as an orehard plant, N. Y. Cornell 822 

Tarnished plant bug, notes, Ohio 839 

Tar pati for leaf hoppers, Iowa 729 

Tartarian honeysuckle, notes, M inn (155 

maple, notes. M inn 654 

Tartaric gold in citric acid, detection 613 


Vh&*. 


Tartar emetic, transmission to milk ...... . 616 

Tarweed, notes, Ow * 47 

Tea, adulteration, U. ft T>. A,,, *,.**. 77 

analysis, U. ft D, A* * - . .. * , 77 

Chinese, analyses 664 

cousnmirtion, U. ft IX A » . ... 77 

extracted, detection , 9$6 

investigations, literature, XL ft T>. A. . . 77 

methods of analysts, U. ft 1). A . . . . . . 4 . 77 

prepa ration, U, S. B. A 77 

Teas*d , root system, JST. JT 46 

Technology, abstracts of articles 395, 495, 843 

Toil grass, culture experiments, N, Max 411 

Teeth, fluorine in 387 

Temperature of soil 533 

Tennessee Station, bulletins .249, 419, 652 

Tent caterpillar, apple, notes, Mass. Hatch . 661 

California , notes ( )hio .... 838 

In Massachusetts, U. ft 

B. A 852 

notes, Va.. 840 

on hops, U. S. D. A 373 

Teofdnte, culture experiments, La 645 

Mihs 218 

N.Mix, ... 411 

jueld, Ark . 825 

T <*» as vaeei meorenm, notes, Wm K38 

Terrapin bug, treatment, X C 58 

Terrell grass, notes. Mias 248 

Terrestrial radiation, Colo 335 

Me 129 

W.vo 710 

Tetanus, nature and treat mi nt 694. 867 


Tetracha vhginica, notes, N. 0 58 

Titrunifchw 4 man/ fa tuu, notes, Me 354 

Texas blue grass, analyses, La 646 

culture experiments. Miss 218 
cattle lever, dissemination hy ticks, 

U. ft I). A 756 

in\ estimations ~~ 

Ark 750 

Okla 730 


fe U. ft 1). A 756 

Station, bulletins .357, 47o, 658 712, 731, 732 

notes 226,991 

report 950 

Tlmllopliyta of Wrst Virginia . 642 


Thttlpochare# mmiphaga, larval habits, U. S. 


I). A 673 

TJiamnonama flavicaria, notes, Colo 58 

4'lincaria, notes, Colo 58 

Tbeobromin in the cocoa bean, determina- 
tion * 613 

Thermometer*, exposure, U. S- B. A 671 

Thick -thigh soldier hug, notes, X* 0 58 

Thistle, Canada, law regarding, in Oregon .. it 

notes, Cat» ...» 891 

Ore 4T 

Vt. 472 
root system, X.J.. ....... 45 

common, notes, Ore 47 

liussian, notes. U, ft B* A , « 

sow, notes, Can .. 

Ore. *7 


root system, 3LJ m 
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arvente, notes, V. Dak 307 

IT. S. 1>. A 600 

per/oliatvm , as a salmi jdant. 603 
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